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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This invention relates to a motor with a gear 
reducer, which is suitable for use as a wheel motor em- 
ployed in a vehicle, etc. 

Prior Art 

[0002] In prior art, there are known wheel motors for 
use in vehicles, such as electric vehicles, fork lift trucks, 
and golf carts. These wheel motors for vehicles each 
include an electric motor, a gear reducer for reducing a 
rotative driving force from the electric motor, and a hous- 
ing accommodating the electric motor and the gear re- 
ducer. 

[0003] Wheel motors of this kind, which are each 
equipped with a gear reducer, specially require that the 
electric motor and the gear reducer should be mounted 
so as not to interfere with the body of a vehicle on which 
the wheel motor is mounted, when wheels of the vehicle 
move upward and downward or when they are turning. 
To meet such a requirement, wheel motors have been 
proposed, e.g. by Japanese Laid-Open Patent Publica- 
tion (Kokai) No. 2-11419 (see US-A-5 014 800) and Jap- 
anese Laid-Open Patent Publication (Kokai) No. 
4-185207 (see US-A-5 163 528), which are constructed 
such that an electric motor and an epicycle reduction 
gear are arranged in a central space defined by an inner 
periphery of a wheel, wherein a rotative driving force 
from the electric motor is transmitted through the reduc- 
tion gear to the wheel to rotatively drive the same. 
[0004] However, these conventional wheel motors 
employ epicycle reduction gears, which requires such a 
construction that an output shaft, which transmits the ro- 
tative driving force from the rotor of the electric motor 
through the epicycle reduction gear to the wheel, is di- 
vided into two parts in the axial direction of the wheel 
motor such that the rotative driving force is first trans- 
mitted through one of the parts, and then through the 
reduction gear, to be then transmitted through the other 
part which is coaxial with the one part. As a result, the 
conventional wheel motor is complicated in construction 
and hence difficult to assemble. Besides, the output 
shaft necessarily has a short span along which it sup- 
ports the wheel, etc. so that the supporting strength of 
the output shaft is too low to prevent the wheel including 
the tire from falling sideways. 

[0005] Further, if the electric motor is formed by a 
brushless motor, the wheel motor has to be specially de- 
signed so as to mount a sensor for sensing the position 
of the rotor, which further makes the construction com- 
plicated. 

[0006] Still further, the conventional wheel motors in- 
clude a control circuit for driving the electric motor, which 



is mounted at a frame of the vehicle body on which the 
wheel motor is mounted, which requires provision of a 
space for mounting the control circuit, on the frame side. 
In addition, it requires arranging many electric lines such 

5 as a feeder line and signal lines extending between the 
vehicle body frame and the wheel motor to connect be- 
tween the control circuit and the electric motor, which 
also results in increased lengths of these electric lines. 
[0007] Moreover, the feeder line and the signal lines 

10 are located at low locations between the wheel and the 
vehicle body frame and hence can be placed under bad 
environmental conditions. Therefore, it is very difficult to 
take measures to protect them against rainwater, mud, 
etc. 

15 [0008] One way to overcome these difficulties may be 
to accommodate a control circuit for driving the electric 
motor in the housing. However, the control circuit in- 
cludes power-feeding semiconductor elements for con- 
trolling electric power, such as MOSFETs for controlling 

20 current applied to coils of the electric motor, which can 
generate heat in an amount greater than a heating value 
generated from the coils. Therefore, it is necessary to 
take perfect measures to radiate the heat of the semi- 
conductor elements. As such measures, one will con- 

25 ceive arranging the power-feeding semiconductor ele- 
ments at a location where peripheral component parts 
are not adversely affected by heat from the semiconduc- 
tor elements, or providing a large-sized radiating plate 
which dissipates heat from the semiconductors to a suf- 

30 ficient degree. However, since the semiconductors are 
accommodated in a limited space within the electric mo- 
tor, it is required to employ a housing having an enlarged 
internal space or employ a large-sized housing due to 
a complicated layout of wiring of the lines. 

35 [0009] Further, a motor with a gear reducer of this kind 
is manufactured by a method involving steps of mount- 
ing the gear reducer into the inside, wiring feeder and 
signal lines in the inside and drawing them to the out- 
side. Therefore, the motors should be constructed so as 

40 to facilitate assemblage or disassemblage for mainte- 
nance. 

[001 0] Particularly in the case where the motor is con- 
structed such that power-feeding semiconductors or a 
control circuit therefor is accommodated in the inside, it 
^5 requires a very complicated operation of wiring electric 
lines within the housing and extending them to the out- 
side, requiring a lot of time and labor to assemble and 
disassemble the electric motor. 

[0011] Further, in the case where an electric motor 
50 with a magnetic rotor formed by a permanent magnet is 
employed, the attractive force of the permanent magnet 
is so strong that during the assemblage, it is difficult to 
mount the rotor so as to prevent the rotor from being 
attracted to the stator. Therefore, it is required for each 
55 step to be simplified as much as possible to reduce the 
time and labor for the assemblage. 
[0012] US-A 2,926,542 discloses a portable reduction 
gear unit including an electric motor, a housing, field 
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coils, an armature, a hollow drive shaft and a driven 
shaft connected to the hollow drive shaft through a plu- 
rality of gears. A partition wall divides an inner region of 
the housing into a space accommodating the compo- 
nent parts of the electrical motor (the field coils, the ar- 
mature and the like) and a space accommodating the 
components of a gear. The housing consists of two sep- 
arate parts with one part accommodating the compo- 
nent parts of the motor and having the partition wall 
formed therein and the other part accommodating the 
component parts of the gear. The partition wall is formed 
integrally on one part of the housing such that this par- 
tition wall cannot be handled as a modular unit inde- 
pendent of the other parts of the housing. In particular 
the partition wall cannot be treated as an independent 
unit for mounting the field coils so that, when assembling 
the device of this unit, the electric motor and gear must 
be fit into one housing. 

[001 3] WO-A 88 09079 discloses an electric motor in- 
cluding a housing comprising a fixed part and a remov- 
able part. The inner space of the housing is divided by 
a partition member into a space accommodating the 
component parts of the gear unit and a space accom- 
modating the component parts of the electric motor. The 
partition member is formed by a leg extending radially 
from the fixed part of the housing and having an L- 
shaped section to accommodate the component parts 
of the gear unit and is not independent from the fixed 
part of the housing. During assembly a plurality of com- 
ponent parts such as the stator and other component 
parts of the motor must be mounted to a removable part 
of the housing. This requires fitting the removable part 
of the housing into a fixed part of the housing with the 
component parts of the gear unit mounted therein. 

SUMMARY OF THE INVENTION 

[0014] It is a first object of the invention to provide a 
motor with a gear reducer, which is simple in construc- 
tion and easy to assemble, and has a long supporting 
span of an output shaft thereof so that the supporting 
strength of the output shaft is increased to a level 
enough to prevent the wheel from falling sideways. 
[001 5] It is a second object of the invention to provide 
a motor with a gear reducer, which is light in weight and 
compact in size. 

[0016] It is a third object of the invention to provide a 
motor with a gear reducer, which accommodates within 
its housing a sensor for sensing the position of a rotor 
thereof and a control circuit board for driving an electric 
motor thereof, while maintaining good environmental 
conditions for the sensor and the control circuit board. 
[0017] It is a fourth object of the invention to provide 
a motor with a gear reducer, which dispenses with the 
need of provision of a space for accommodating an elec- 
tric circuit for driving an electric motor thereof, at a frame 
of an object, such as a vehicle, on which the motor is to 
be mounted, to reduce the number of electric lines con- 



necting between the frame and the motor, thereby im- 
proving the mountability onto objects and hence widen- 
ing the range of objects on which the motor can be 
mounted, even to objects other than vehicles. 

5 [0018] It is a fifth object of the invention to provide a 
motor with a gear reducer, which can achieve a satis- 
factory heat radiation efficiency of semiconductors for 
controlling electric power incorporated in the housing, 
without complicating the arrangement of the electric 

10 lines or using a large-sized housing even when meas- 
ures are taken for heat radiation of the semiconductors. 
[0019] It is a sixth object of the invention to provide a 
motor with a gear reducer, which is capable of simplify- 
ing the assemblage or maintenance thereof. 

15 [0020] According to a first embodiment of the inven- 
tion, there is provided a motor with a gear reducer, com- 
prising: 

an electric motor for generating a rotating output; 

20 and a gear reducer having a plurality of gears in- 
cluding a final stage gear having an axial through 
hole formed therein in coaxial relation to an axis of 
rotation of the final stage gear; 
the electric motor including a housing having oppo- 

25 site end portions, a stator secured to the housing 
and having an inner periphery defining a central 
space therein, a rotor rotatably fitted in the central 
space of said stator, for generating the rotating out- 
put during rotation thereof, the rotor having an axial 

30 through hole formed therein in coaxial relation to an 
axis of rotation of the rotor, an output shaft connect- 
ed through the gear reducer to the rotor to be rota- 
tively driven thereby for outputting the rotating out- 
put from the rotor through the gear reducer; 

35 the housing comprising a first casing having an end 
portion forming one of the opposite end portions of 
the housing and accommodating the electric motor, 
a second casing having an end portion forming the 
other of the opposite end portions of the housing 

40 and accommodating the gear reducer, and a parti- 
tion member interposed between the first and sec- 
ond casings and separating them from each other, 
the partition member having an axial through hole 
and a mounting portion at which the stator of the 

45 electric motor is secured to the housing, wherein 
means are provided for fastening together the first 
casing, the partition member, and the second cas- 
ing in one body; 

the output shaft being rigidly fitted in and extending 
50 through the axial through hole of the final stage gear 
of the gear reducer, the axial through hole of the 
partition member and the axial through hole of the 
rotor, the output shaft being rotatably supported by 
the end portion of the first casing and the end por- 
55 tion of the second casing, in a manner being out of 
contact with the axial through hole of the rotor. 

[0021] Preferably, the motor with the gear reducer in- 
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eludes bearing means rotatably supporting the rotor on 
the output shaft. 

[0022] Also preferably, the electric motor comprises a 
brushless electric motor having a magnet rotor forming 
the rotor, and sensor means for sensing a position of the 5 
magnet rotor; 

the gear reducer having at least one gear of at least one 
predetermined reduction stage disposed in eccentricity 
with the output shaft, and a rotary shaft supporting the 
at least one gear of the at least one predetermined re- 10 
duction stage; the partition member having first and sec- 
ond surfaces facing the first and second casings, re- 
spectively, and having a first mounting portion formed 
integrally on the first surface thereof, the first mounting 
portion forming the mounting portion of the stator of the 15 
electric motor, and a second mounting portion formed 
integrally on the first surface thereof, at which the sensor 
means is mounted in the housing, the partition member 
having a supporting portion formed integrally on the sec- 
ond surface thereof and supporting the rotary shaft. 20 
[0023] Preferably, the motor with the gear reducer in- 
cludes a wall formed integrally on at least one of the 
second casing and the partition member and defining a 
second space portion between the second casing and 
the partition member, the second space portion being 25 
separated from a first space portion of the second cas- 
ing in which the gear reducer is arranged, and a control 
circuit accommodated in the second space portion, for 
driving the electric motor. 

[0024] Preferably, the second space portion has a 30 
horseshoe-shaped configuration, and the first space 
portion is located inside the second space portion, the 
first space portion accommodating the output shaft and 
the gear reducer. 

[0025] According to a second embodiment of the in- 35 
ventioh there is provided a motor with a gear reducer, 
comprising: 

an electric motor for generating a rotating output; a 
gear reducer; 40 
said electric motor including a housing, a stator se- 
cured to said housing and having an inner periphery 
defining a central space therein, a rotor rotatively 
fitted in said central space of said stator, for gener- 
ating said rotating output during rotation thereof, 45 
and an output shaft connected through said gear 
reducer to said rotor to be rotatively driven thereby, 
for outputting said rotating output from said rotor 
through said gear reducer; and an electric circuit ar- 
ranged in said housing together with said electric so 
motor, for driving said electric motor; 
wherein said gear reducer includes a final stage 
gear having an axial through hole formed therein in 
coaxial relation to an axis of rotation of said final 
stage gear, and at least one reduction gear means 55 
interposed between said rotor and said final stage 
gear and disposed in eccentricity to said output 
shaft; 



said housing comprising a first casing accommo- 
dating said electric motor, a second casing accom- 
modating said gear reducer, and a partition member 
interposed between said first and second casings 
and separating them from each other, and defining 
therein an accommodation space having a shape 
of a concentric circle with said output shaft, said ac- 
commodation space comprising a first space por- 
tion accommodating said output shaft of said elec- 
tric motor and said at least one reduction gear 
means of said gear reducer, and a second space 
portion accommodating said electric circuit, where- 
in means are provided for fastening together said 
first casing, said partition member, and said second 
casing in one body. 

[0026] According to a third embodiment of the inven- 
tion there is provided a motor with a gear reducer, 
comprising: 

an electric motor for generating a rotating output, 
said electric motor having an output shaft and a 
housing; a gear reducer; 

said output shaft being connected to said gear re- 
ducer, for outputting a rotating output from said 
electric motor transmitted through said gear reduc- 
er; said housing comprising a first casing accom- 
modating said electric motor, a second casing ac- 
commodating said gear reducer, and a partition 
member interposed between said first and second 
casings and separating them from each other, 
wherein means are provided for fastening together 
said first casing, said partition member, and said 
second casing in one body; 

said output shaft of said electric motor extending 
through said partition member and being rotatably 
supported by said first and second casings; 
said housing including a wall formed integrally on 
at least one of said second casing and said partition 
member and defining a second space portion be- 
tween said second casing and said partition mem- 
ber, said second space portion being separated 
from a first space portion of said second casing in 
which said gear reducer is arranged; and 
an electric circuit including a driving circuit for driv- 
ing said electric motor, and a control circuit for con- 
trolling said driving circuit, at least said control cir- 
cuit of said electric circuit being arranged in said 
second space portion. 

[0027] Preferably the output shaft extends through 
the partition member and is rigidly fitted in and extends 
through the axial through hole of the final stage gear of 
the gear reducer, the output shaft being rotatably sup- 
ported by the first casing and the second casing. 
[0028] Further preferably the housing includes a wall 
formed integrally on at least one of the second casing 
and the partition member and defines the second space 
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portion between the second casing and the partition 
member, the second space portion being separated 
from the first space portion accommodating the at least 
one reduction gear means; the electric circuit including 
a driving circuit for driving the electric motor, and a con- 5 
trol circuit for controlling the driving circuit, at least the 
control circuit being arranged in the second space por- 
tion. 

[0029] The electric motor preferentially comprises a 
brushless electric motor having a magnet rotor forming 10 
the rotor, and sensor means for sensing a position of the 
magnet rotor; the gear reducer having at least one gear 
of at least one predetermined reduction stage disposed 
in eccentricity with the output shaft, and a rotary shaft 
supporting the at least one gear of the at least one pre- 15 
determined reduction stage, the partition member hav- 
ing first and second surfaces facing the first and second 
casings, respectively, the partition member having a 
mounting portion formed integrally on the first surface 
thereof, at which the sensor means is mounted in the 20 
housing, the partition member having a supporting por- 
tion formed integrally on the second surface thereof and 
supporting the rotary shaft. 

[0030] The wall preferentially cooperates with the 
second casing and the partition member to define ther- 25 
ebetween a space having a horseshoe-shaped config- 
uration as the second space portion, the wail defining a 
space portion located inside the second space portion 
as the first space portion. 

[0031] According to a fourth embodiment of the inven- 30 
tion there is provided a motor with a gear reducer, 
comprising: 

an electric motor having a stator, and a plurality of 
windings wound on said stator; 35 
a gear reducer; 

a housing comprising a first casing accommodating 
said electric motor, a second casing accommodat- 
ing said gear reducer, and a partition member inter- 
posed between said first and second casings and *o 
separating them from each other, said partition 
member having a surface facing said first casing, 
wherein means are provided for fastening together 
said first casing, said partition member, and said 
second casing in one body; <5 
said partition member having a mounting portion 
formed on said surface thereof, at which said stator 
of said electric motor is secured to said housing, 
said mounting portion being projected toward said 
first casing; so 
at least one semiconductor element for supplying 
electric power to said windings wound on said stator 
of said electric motor said at least one semiconduc- 
tor element each having a heat-radiating surface; 
and 55 
mounting means mounting said at least one semi- 
conductor element at a location radially inward of 
said mounting portion of said partition member in a 



manner such that said heat-radiating surface of said 
at least one semiconductor element is held in close 
contact with said surface of said partition member 
facing said first casing. 

[0032] According to a fifth embodiment of the inven- 
tion, there is provided a motor with a gear reducer, com- 
prising: 

an electric motor having a stator and a plurality of 
windings wound on the stator; 
a gear reducer; 

a housing comprising a first casing accommodating 
the electric motor and having an end surface, a sec- 
ond casing accommodating the gear reducer and a 
partition member interposed between the first and 
second casings and separating them from each oth- 
er, the partition member having a surface facing the 
first casing, wherein means are provided for fasten- 
ing together the first casing, the partition member, 
and the second casing in one body; 
electric power lines for feeding electric power from 
a power source provided externally of the housing; 
the partition member having a mounting portion 
formed on the surface thereof, at. which the stator 
of the electric motor is secured to the housing, the 
mounting portion being projected toward the first 
casing; 

connecting means arranged within a space defined 
between the partition member and the electric mo- 
tor for connecting between the windings wound on 
the stator and the electric power lines; 
leader line passage means extending through the 
mounting portion of the partition member and the 
first casing, the leader line passage means leading 
the electric power lines therethrough and for permit- 
ting the electric power line to be drawn from the end 
surface of the first casing to outside of the housing; 
and 

slipout-preventing means for preventing the electric 
power line from slipping out of the leader line pas- 
sage means. 

[0033] Preferentially, a circuit board is arranged in a 
space defined between the partition member and the 
electric motor at a location radially inward of the mount- 
ing portion of the partition member, the circuit board con- 
necting the windings wound on the stator to each other, 
and at least one semiconductor element mounted on the 
circuit board for converting electric power from the elec- 
tric power line to driving current and feeding the driving 
current to the windings wound on the stator the circuit 
board and the semiconductor element forming the con- 
necting means. 

[0034] The motor with a gear reducer preferentially in- 
cludes a wall formed integrally on at least one of the 
second casing and the partition member and defining a 
second space portion between the second casing and 
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the partition member, the second space portion being 
separated from a first space portion of the second cas- 
ing in which the gear reducer is arranged, and a control 
circuit accommodated within the second space portion, 
for controlling the at least one semiconductor element. 5 
[0035] The motor with a gear reducer preferentially 
comprises a brushless electric motor having a magnet 
rotor forming the rotor, the at least one semiconductor 
element each having a heat-radiating surface; 

10 

the motor including mounting means mounting the 
at least one semiconductor element at a location ra- 
dially inward of the mounting portion of the partition 
member in a manner such that the heat-radiating 
surface of the at least one semiconductor element 15 
is held in close contact with the surface of the par- 
tition member facing the first casing, the mounting 
means including means securely holding the at 
least one semiconductor element between the cir- 
cuit board and the partition member; 20 
the at least one semiconductor element being ar- 
ranged at the location radially inward of the mount- 
ing portion of the partition member in a manner such 
that at least part of the heat-radiating surface of the 
at least one semiconductor element held in close 25 
contact with the surface of the partition member fac- 
ing the first casing is located within a region op- 
posed to the magnet rotor of the electric motor 

[0036] The motor with a gear reducer preferentially in- 30 
eludes an output shaft connected through the gear re- 
ducer to the rotor to be rotatively driven thereby, the at 
least one semiconductor element comprising a plurality 
of semiconductor elements radially arrranged around 
the output shaft of the rotor 35 
[0037] The motor with the gear reducer according to 
the first to fifth aspects of the invention may be advan- 
tageously applied to a wheel motor being installable on 
an object having an object body, comprising a wheel 
having an inner peripheral portion defining a central 40 
space therein. The electric motor of the motor with the 
gear reducer is arranged in the central space of the 
wheel, for generating a rotating output for rotatively driv- 
ing the wheel, and the output shaft of the motor is driv- 
ingly connected to the gear reducer and the wheel, for 45 
transmitting the rotating output from the electric motor 
transmitted through the gear reducer, to the wheel. 
[0038] The above and other objects and advantages 
of the invention will be more apparent from the following 
detailed description taken in conjuntion with the accom- 50 
panying drawings. The features shown in the drawing 
can be used individually or collectively in arbitrary com- 
bination without departing from the scope of the inven- 
tion. 

55 

Fig. 1 is a longitudinal sectional view showing the 
construction of a motor with a gear reducer, which 
is applied to a wheel motor, according to an embod- 



iment of the invention; 

Fig. 2 is a transverse sectional view showing a sec- 
tion in Fig. 1 in which an electric motor is mounted; 
Fig. 3 is a transverse sectional view showing a sec- 
tion in Fig. 1 in which a first circuit board is mounted; 
Fig. 4 is a transverse sectional view showing a sec- 
tion in Fig. 1 in which a second circuit board is 
mounted; 

Fig. 5 is a longitudinal sectional view showing the 
construction of a motor with a gear reducer, which 
is applied to a wheel motor, according to another 
embodiment of the invention; 
Fig. 6 is a transverse sectional view showing a sec- 
tion in Fig. 5 in which an electric motor is mounted; 
Fig. 7 is a plan view showing a second circuit board 
appearing in Fig. 5; and 

Fig. 8 is a transverse sectional view showing a sec- 
tion in Fig. 5 in which a first circuit board is mounted; 

DETAILED DESCRIPTION 

[0039] The invention will now be described in detail 
with reference to the drawings showing preferred em- 
bodiments thereof. Throughout all the drawings show- 
ing the embodiments of the invention, corresponding el- 
ements and parts are designated by identical reference 
numerals. The embodiments of the drawing have exem- 
plary character only and do not represent an exhaustive 
enumeration of inventive configurations. 
[0040] First, a first embodiment of the invention will 
be described with reference to Figs. 1 to 4. Fig. 1 shows 
the construction of a motor with a gear reducer, which 
is applied to a wheel motor, according to the first em- 
bodiment. In the figure, reference numeral 1 designates 
a wheel motor, which includes an electric motor 4, and 
a gear reducer 5, which are accommodated in a housing 
6 arranged in a central space defined in a wheel 3 with 
a tire 2 by an inner periphery thereof. The electric motor 

4 is drivingly connected through the gear reducer 5 to 
the wheel 3, whereby the wheel 3 is rotatively driven by 
a rotative driving force generated by the electric motor 4. 
[0041] The housing 6 of the wheel motor 1 is com- 
prised of an outer casing 6A having a generally cap- 
shaped configuration, an inner casing 6B, and a partition 
plate member 6d interposed therebetween. The outer 
casing 6A, the inner casing 6B and the partition plate 
member 6d are fastened together by means of bolts 30. 
The outer and inner casings 6A, 6B and the partition 
plate member 6d are formed of die castings. 

[0042] The outer casing 6A has a central portion 
thereof formed with an axial through hole 6b, and a par- 
tition wall 6e formed integrally on an inner side surface 
thereof (i.e. inside the housing 6), which defines a space 

5 having a horseshoe-shaped configuration (Fig. 3) and 
separated from the gear reducer 5. The inner casing 6B 
is fixed to a vehicle body, not shown, by means of bolts 
32 shown in Fig. 2. 

[0043] The electric motor 4 is a brushless electric mo- 
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tor having a permanent magnet rotor 8, a three-phase 
stator winding (field coils 7d), and a position sensor 46 
for sensing the position of the rotor 8. The electric motor 
4 is comprised of a stator 7 with a closed slot core, which 
is accommodated in the inner casing 6B, a rotor 8 rotat- 5 
ably arranged in a central space defined by an inner pe- 
riphery of the stator 7, and an output shaft 9 disposed 
to transmit a rotating output (rotative driving force) from 
the rotor 8 through the gear reducer 5 to the wheel 3. 
[0044] The stator 7 has a magnetic pole core 7b, and io 
a yoke core 7a arranged around the outer periphery of 
the magnetic pole core 7b, as shown in Fig. 2. The mag- 
netic pole core 7b is formed of a laminate of a multiplicity 
of magnetic sheets formed integrally with a plurality of 
projections as pole teeth extending radially outward *5 
from a central annular portion through which the rotor 8 
penetrates. The pole teeth are arranged circumferen- 
tially of the central annular portion at equal intervals, 
with closed slots formed between each adjacent pair of 
pole teeth by the central annular portion. 20 
[0045] Three-phase field coils 7d are wound on the 
respective pole teeth of the magnetic pole core 7b via 
coil bobbins 7c, forming the stator winding. 
[0046] The yoke core 7a is formed of a laminate of a 
multiplicity of annular magnetic sheets formed with a 25 
plurality of notches in an inner periphery thereof. These 
notches in the inner periphery each form an engaging 
groove in which the tip of a corresponding pole tooth of 
the magnetic pole core 7b is fitted. 

[0047] The outer periphery of the yoke core 7a is held 30 
between a stator-fitting portion 6d' of the partition plate 
member 6d and a retaining plate 1 0 and fixed to the sta- 
tor-fitting portion 6d* by means of bolts 33. 
[0048] The rotor 8 has a rotor main body (enlarged 
diameter portion) 8b having an axial through hole (rota- 35 
tive central hole or hollow portion) 8a formed therein in 
coaxial relation to the axis of rotation of the rotor 8 and 
axially extending through the whole length of the rotor 
8, a plurality of permanent magnet members 8c secured 
to an outer peripheral portion of the main body 8b at cir- 40 
cumferentially equal intervals, and a thinned portion (re- 
duced diameter portion) 8e axially extending integrally 
from one end of the main body 8b and having a longer 
axial size than that of the main body 8b. The tip of the 
thinned portion 8e is formed integrally with teeth forming 45 
a first gear 5a of the gear reducer 5. The main body 8b, 
which is shorter in axial length than the thinned portion 
8e, is rotatably fitted in a central space defined in the 
stator 7 by an inner periphery thereof, in facing relation 
thereto. The rotor 8 is rotatably supported on the output so 
shaft 9 by means of bearings 13a and 13b formed by 
ball bearings or the like, which are force-fitted between 
the rotor main body 8b and the thinned portion 8e and 
the output shaft 9, for rotation about the output shaft 9. 
[0049] The output shaft 9 has a fitting flange 14 55 
formed integrally on an end portion 9a thereof, which is 
secured to a hub 3a of the wheel 3 by means of bolts 
15 and nuts 16. The end portion 9a of the output shaft 



9 is rotatably supported in the axial through hole 6b of 
the outer casing 6A via a bearing 17 formed by a ball 
bearing or the like, and the other end portion 9b of the 
output shaft 9 in a central recess formed in the inner 
casing 6B via a bearing 18 formed by a ball bearing or 
the like, respectively. The output shaft 9 extends through 
the axial through hole 8a of the rotor 8 by means of the 
bearings 13a and 13b in a fashion being out of contact 
with the inner wall of the hole 8a. An annular seal mem- 
ber 47 is interposed between the axial through hole 6b 
of the outer casing 6A and the output shaft 9 to seal 
them against the outside. In this embodiment, the elec- 
tric motor 4 mainly formed of the stator 7 and the rotor 
8 has a short axial length, presenting a generally flat 
configuration, which realizes a shorter axial size of the 
whole wheel motor 1 , i.e. a shorter size thereof along 
the output shaft 9. 

[0050] The gear reducer 5 is a double reduction type, 
which is comprised of a plurality of (four in the illustrated 
embodiment) gears, i.e. the gear 5a, and gears 5b, 5c 
and 5d. The first gear 5a is formed integrally on the tip 
of the thinned portion 8e (left end portion as viewed in 
Fig. 1 ) of the rotor 8, in concentricity with the rotor 8. 
The second and third gears 5b, 5c are both rigidly fitted 
on a common rotary shaft (supporting shaft) 19, for ro- 
tation in unison with each other. The second gear 5b is 
in mesh with the first gear 5a. The supporting shaft 19 
is located below the output shaft 9 in eccentricity there- 
with. The supporting shaft 19 is rotatably supported by 
the partition plate member 6d and the outer casing 6A 
such that an end portion 19a of the supporting shaft 19 
is rotatably fitted in a recess formed in the partition plate 
member 6d via a bearing 20 formed by a ball bearing or 
the like, and the other end portion 1 9b in a recess formed 
in the outer casing 6 A by means of a bearing 21 formed 
by a bail bearing or the like, respectively. 
[0051] The fourth or final stage gear 5d is rigidly fitted 
on the output shaft 9 for rotation in unison therewith. The 
fourth gear 5d is in mesh with the third gear 5c. With the 
above stated arrangement, when the rotor 8 is rotated 
due to the action of a rotating magnetic field formed by 
the stator 7, the first gear 5a integral with the rotor 8 
rotates together with the rotor 8, i.e. at the same rota- 
tional speed as the latter. A rotating output from the first 
gear 5a is transmitted through the second and third 
gears 5b, 5c while being reduced in speed, to the fourth 
gear 5d, whereby the output shaft 9 and the wheel 3 are 
rotated at the same rotational speed as the fourth gear 
5d, i.e. at a reduced rotational speed, and in the same 
rotational direction as the rotor 8. For example, when 
the rotor 8 rotates in the positive direction at 750 rpm, 
the output shaft 9 and the wheel 3 rotate in the positive 
direction at a speed of 150 rpm as a result of speed re- 
duction by the gear reducer 5. 

[0052] The partition plate member 6d has a central 
portion thereof formed with a through hole 6f through 
which the thinned portion 8e of the rotor 8 extends in a 
fashion being out of contact with the inner wall of the 
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through hole 6f. A first circuit board 43, which forms a 
control circuit for driving the electric motor 4, is mounted 
in the space S defined by the partition plate member 6d 
and the horseshoe-shaped partition wall 6e of the outer 
casing 6A and secured to the partition plate member 6d 5 
by means of set screws 44, as shown in Fig. 3. A second 
circuit board 45 in the form of a doughnut, formed, e.g. 
by a bus plate, which forms a driving circuit driven by a 
signal from the control circuit, for supplying driving cur- 
rent to the electric motor 4, as shown in figure 4, is 10 
mounted in a space defined by the reverse side surface 
of the partition plate member 6d and the electric motor 

4, and secured to the plate member 6d by suitable 
means, not shown. Since the space S for accommodat- 
ing the control circuit thus has a horseshoe-shaped con- *5 
figuration, it provides practically a large spatial size for 
accommodating various circuit component parts of the 
control circuit, in a limited space within the housing 6. 
The output shaft 9 of the electric motor 4 and the gear 

5c, supporting shaft 1 9, etc. of the gear reducer 5 are 20 
accommodated in a space S' defined inside the space 

5, by the horseshoe-shaped partition wall 6e, as shown 
in Fig. 3. 

[0053] The first circuit board 43, which has a horse- 
shoe-shaped surface configuration, has mounted ther- 25 
eon various circuit component parts 43a, such as an IC, 
forming the control circuit for driving the electric motor 
4, while the second circuit board 45 has mounted ther- 
eon circuit component parts, such as a power transistor 
(power MOSFET) 45a, forming the driving circuit for 30 
supplying driving current to the field coils 7c, described 
hereinafter. Insulation film sheets, not shown, are inter- 
posed between the partition plate member 6d and the 
first and second circuit boards 43, 45. The first circuit 
board 43 and the second circuit board 45 are connected 35 
to each other by a cable and a connector, not shown. 
[0054] As shown in Figs. 1 and 4, a position sensor 
46 for sensing the position of the electric motor 4 is pro- 
vided, which is formed of a ring-like magnet member 46a 
embedded in an end surface of the rotor 8, and a plu- *o 
rality of magnetic pole sensor elements 46b mounted 
on an opposed surface of the second circuit board 45 at 
circumferentially equal intervals of a predetermined an- 
gle (e.g. 120° ) at such locations as they can encounter 
the ring-like magnet member 46a. 45 
[0055] The magnetic pole sensor elements 46b may 
be typically formed by magnetic sensor elements such 
as a Hall element. However, the position sensor 46 may 
be any known sensor means including a photo sensor. 
[0056] Next, the manner of assembling the wheel mo- 50 
tor 1 of the present embodiment constructed as above 
will be described. First, the output shaft 9 is mounted 
into the outer casing 6A which has been previously 
force-fitted therein with the seal member 47 and the 
bearings 17, 21. Then, the second to fourth gears 5b, 55 
5c and 5d of the gear reducer 5 are mounted into the 
outer casing 6A. 

[0057] Then, the first and second circuit boards 43, 



45, and the stator 7 are mounted onto the partition plate 
member 6d, followed by wiring therebetween. The rotor 
8 with the bearings 13a, 13b previously force-fitted 
therein is then inserted into the stator 7. Finally, the outer 
casing 6A, the partition plate member 6d, and the inner 
casing 6B with the bearings 18 previously force-fitted 
therein, are fastened together in one body by means of 
the bolts 30. 

[0058] According to the present embodiment, the out- 
put shaft 9 of the electric motor 4 is rotatably supported 
by the opposite end portions of the housing 6, while the 
output shaft extends through an axial through hole of 
the fourth gear 5d as the final stage gear of the gear 
reducer 5 and the axial through hole 8a of the rotor 8. 
As a result, the construction of the wheel motor 1 can 
be simplified notwithstanding the arrangement of the 
electric motor 4 and the gear reducer 5 in the central 
space inside the wheel 3. Besides, the wheel motor 1 
can be assembled by fitting into respective places the 
outer casing 6A, the component parts of the gear reduc- 
er 5, the partition plate member 6d, the component parts 
of the electric motor 4, and the inner casing 6B in the 
order mentioned, with reference to the output shaft 9, 
thus facilitating the assemblage. Further, in this embod- 
iment, the output shaft 9 of the electric motor 4 is sub- 
stantially supported by opposite end portions of the 
housing 6, which makes it possible to set the supporting 
span of the output shaft 9 to a large value, in spite of the 
shorter axial size of the whole wheel motor 1 , thereby 
obtaining sufficient strength for supporting the wheel 3 
with the tire 2 so as to prevent it from falling sideways. 
[0059] Particularly, according to this embodiment, the 
control circuit for driving the electric motor 4 is arranged 
in the space S separated by the horseshoe-shaped par- 
tition wall 6e, whereby the space for mounting the con- 
trol circuit at the frame of the vehicle body on which the 
wheel motor 1 is to be mounted is no more required. 
Besides, the control circuit can be protected against 
rainwater, mud and the like, as well as against lubricat- 
ing oil, powder produced due to wear of the gears, etc. 
splashed by rotation of the output shaft 9, the gear re- 
ducer 5, etc. Further, the control circuit can be protected 
against heat radiated from the electric motor 4. Moreo- 
ver, the number of electric power lines to be wired be- 
tween the vehicle body frame and the wheel motor 1 can 
be reduced (e.g. if the electric motor 4 is a three-phase 
type, the power electric lines can be reduced in number 
from 3 to 2; and if the motor is grounded to the vehicle 
body, only one electric power line is required), to thereby 
reduce the limitations on mounting the wheel motor 1 
according to the invention onto bodies of vehicles, in 
other words, facilitate the installability of the wheel motor 
onto vehicle bodies, and even make it possible to use 
the wheel motor in other moving objects than vehicles, 
i.e. enhance the versatility. Further, since the electric 
motor 4 is formed by a brushless type electric motor with 
a permanent magnet rotor 8, and the position sensor 46 
is arranged on the rotor 8 side, in other words, the po- 
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sition sensor 46 is arranged in the vicinity of the rotor 8 
while it is separated from the gear reducer 5, the position 
sensor 46 is placed in a good environmental condition, 
similarly to the case of the control circuit, while shorter 
sensor signal lines can be used between the control cir- 5 
cuit and the position sensor, thus preventing noise from 
being picked up by the sensor signal lines. 
[0060] Still further, according to the present embodi- 
ment, the rotor 8 is rotatably supported on the output 
shaft 9 via the bearings 13a, 13b, which makes it pos- 10 
sible to use bearings with reduced diameters as the 
bearings 13a, 13b. Particularly, the employment of a 
double reduction gear as the gear reducer 5 is advan- 
tageous to this arrangement in that the rotor 8 and the 
output shaft 9 rotate in the same direction, and hence *5 
the relative rotational speed difference between them is 
small, which leads to a reduced amount of abrasion. 
[0061] The present invention is not limited to the 
above described embodiment, but any modifications 
and variations thereto are possible within the scope of 20 
the appended claims. For example, in the above de- 
scribed embodiment, the horseshoe-shaped partition 
wall 6e may be formed integrally with the partition plate 
member 6d, instead of being formed integrally with the 
outer casing 6A. Further alternatively, halves of the par- 25 
tition wall 6e may be formed integrally with the outer casr 
ing 6A and the partition plate member 6d, respectively, 
so as to be joined together when the wheel motor is as- 
sembled. 

[0062] Next, another embodiment of the invention will 30 
be described with reference to Figs. 5 to 8. In the figures, 
component elements and parts corresponding to those 
in Figs. 1 to 4 are designated by identical numerals, and 
description thereof is omitted. Also this embodiment is 
applied to a wheel motor. 35 
[0063] The inner casing 6B has three holes 62 formed 
in an outer peripheral portion thereof and extending from 
the partition plate member 6d side to an outer end sur- 
face of the inner casing 6B. 

[0064] The partition plate member 6d has a stator-fit- 40 
ting portion 6d' formed integrally on an outer peripheral 
portion thereof and axial ly projected toward the inner 
casing 6B. The stator-fitting portion 6d' has three holes 
63 formed therethrough in axial alignment with the re- 
spective corresponding holes 62 of the inner casing 6B. 45 
Each hole 63 has a diameter larger than the diameter 
of the corresponding hole 62. The partition plate mem- 
ber 6d has a central portion formed therein with a 
through hole 64 through which the central thinned por- 
tion 8e of the rotor main body 8b, penetrates in a fashion 50 
being out of contact therewith. 

[0065] The rotor 8 has a projection 8d axial ly project- 
ed toward the partition plate member 6d, for detecting 
the position of the rotor 8. The projection 8d has notches 
formed therein and arranged at circumferentially equal 55 
intervals. 

[0066] The second circuit board 45 arranged between 
the partition plate member 6d and the electric motor 4, 



which forms the driving circuit for supplying driving cur- 
rent to the electric motor 4, is formed by a doughnut- 
shaped bus plate and has an outer size smaller than the 
diameter of a centra! hole 65 of the stator fitting portion 
6d\ The bus plate is fixed to the partition plate member 
6d by means of set screws 66 penetrating power tran- 
sistors 45a. The portions of the second circuit board 45 
at which it is fixed to the partition plate member 6d by 
the set screws 66 are set so as to fall within a projection 
range of the rotor 8 with respect to the output shaft 9, i. 
e. such a range that the power transistors 45a mounted 
on the second circuit board 45 are located within a re- 
gion axial ly opposed to the rotor 8. 
[0067] The second circuit board 45 has a plurality of 
printed circuits, not shown, on both sides thereof, and 
through holes 67 (Fig. 7) formed therethrough, which 
are connected to the printed circuits. The through holes 
67 are arranged along the outer periphery of the second 
circuit board 45 at circumferential equal intervals, 
through which end portions 7e of the respective corre- 
sponding field coils 7d are connected to the second cir- 
cuit board 45. The field coils 7d are connected to each 
other by securely connecting between each through 
hole 67 and the corresponding end portion 7e of the field 
coil 7d. 

[0068] Mounted on a surface of the second circuit 
board 45, which faces the partition plate member 6d, 
are a plurality of power transistors (power MOSFET's) 
45a and other circuit component parts for supplying 
electric current to the field coils 7d via the end portions 
7e thereof. The power transistors 45a and the other cir- 
cuit component parts are connected to the respective 
corresponding printed circuits by soldering. The power 
transistors 45a are radially arranged on the second cir- 
cuit board 45, with respect to the center of the second 
circuit board 45 (center of the output shaft 9), and 
mounted such that heat-radiating surfaces (surfaces 
facing the partition plate member 6d) of the transistors 
45a are in close contact with an end surface of the par- 
tition plate member 6d which faces the inner casing 6B, 
and that at least part of the portions of the power tran- 
sistors 45a in close contact with the partition plate mem- 
ber 6d axially face the rotor 8. Further, each power tran- 
sistor 45a has its heat-radiating surface portion tightly 
held between the second circuit board 45 and the par- 
tition plate member 6d. In the present embodiment, 
twelve power transistors 45a are employed for the three- 
phase rotor winding, that is, four transistors 45a are em- 
ployed for one phase. 

[0069] Since each power transistor 45a thus has its 
heat-radiating surface held in close contact with the end 
surface of the partition plate member 6d which faces the 
inner casing 6B, the partition plate member 6d serves 
as a heat-radiating plate for the power transistors 45a, 
to thereby obtain a large heat-radiating area and hence 
achieve a satisfactory heat-radiating efficiency of the 
power transistors 45a. Besides, even though the power 
transistors 45 with large heat generation amounts are 
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accommodated within the inner space of the housing 6, 
use of a large-sized housing of the wheel motor can be 
avoided. 

[0070] Further, since the doughnut-shaped second 
circuit board 45 which has a smaller outer size than the 
diameter of the central hole 65 of the stator-fitting por- 
tion 6d' projected toward the inner casing 6B side is ac- 
commodated within the central hole 65 with the power 
transistors 45a mounted thereon, an increase in the ax- 
ial size of the housing 6 can be minimized in spite of the 
mounting of the power transistors 45a on the second 
circuit board 45, thereby achieving a reduced entire 
thickness of the motor 1 , i.e. a reduced axial size of the 
same and hence avoiding enlargement of the motor 1 . 
[0071] Still further, since at least part of portions of the 
power transistors 45a in close contact with the partition 
plate member 6d are arranged at a location axially op- 
posed to the rotor 8 instead of the field coils 7d of the 
stator 7, the location of the power transistors 45a is re- 
mote from the field coils 7d of the stator 7, whereby the 
power transistors 45a and the field coils 7d are less af- 
fected by heat generated from each other. 
[0072] Moreover, since the power transistors 45a are 
radially arranged on the second circuit board 45 with re- 
spect to the center of the same (center of the output 
shaft 9) in a fashion being circumferential ly separated 
from each other, heat radiated from each transistor 45a 
can be equally dispersed. 

[0073] Further, since the power transistors 45a are 
mounted onto the second circuit board 45 which con- 
nects the field coils 7d of the rotor 7 to each other, fol- 
lowed by wiring, the large-current path can be short- 
ened. As a result, the wiring is simplified and the circuit 
resistance (loss) can be reduced. 
[0074] Still further, since the power transistors 45a are 
not only securely mounted on the second circuit board 
45 by connecting the former to the printed circuits, but 
also securely held between the second circuit board 45 
and the partition plate member 6d, both the power tran- 
sistors 45a and the second circuit board 45 can be se- 
curely mounted in place. 

[0075] A control line 68 formed by a bundle of a plu- 
rality of small signal lines is connected to the first circuit 
board 43 to supply control signals thereto from the out- 
side. The control line 68 is guided via one of the holes 
63 formed through the stator-fitting portion 6d' of the par- 
tition plate member 6d and the corresponding hole 62 
formed through the inner casing 6B and aligned with the 
hole 63, to the outside of the housing 6. A slipout-pre- 
venting element, not shown, is mounted on the control 
line 68 at a location corresponding to the hole 63 to pro- 
tect the first circuit board 43 against a pulling force ap- 
plied from the outside. 

[0076] Similarly, a pair of electric power lines 69 are 
connected to the second circuit board 45 to supply direct 
current for driving the electric motor 4, from the outside. 
The electric power lines 69 are guided via the two other 
corresponding holes 63 of the stator-fitting portion 6d', 



and then via the respective corresponding holes 62 of 
the inner casing 6B and aligned with the holes 63, to the 
outside of the housing 6. Slipout-preventing elements 
70 are mounted on the electric power lines 69 at respec- 

5 tive locations corresponding to the holes 63, similarly to 
the control line 68, to protect the second circuit board 
45 against a pulling force applied from the outside. 
[0077] Three photo-type position sensors 46' are 
mounted on the surface of the second circuit board 45 

10 facing the inner casing 6B, to detect the position of the 
rotor 8 of the electric motor 4. These sensors 46* are 
arranged on the second circuit board 45 at locations op- 
posed to the projection 8d of the rotor 8 at circumferen- 
tial intervals of a predetermined angle (120° in the 

15 present embodiment). The position of the rotor 8 of the 
electric motor 4 is detected based on signals supplied 
from the sensors 46'. Specifically, the signals are gen- 
erated in response to interruption and release of light 
paths formed by the sensors 46' by the projection 8d 

20 revolving with the rotating rotor 8. 

[0078] Next, the manner of assembling the motor with 
the gear reducer according to the present embodiment 
will be described. For the assembly of the motor with the 
gear reducer, first, an outer casing unit is formed by 

25 force-fitting a sealing member 47 and bearings 1 7 and 
21 into the outer casing 6A. Then, an inner casing unit 
is formed by force-fitting the bearings 18 into the inner 
casing 6B. Further, a partition plate member unit is 
formed by mounting the stator 7, the first circuit board 

30 43, and the second circuit board 45 onto the both sides 
of the partition plate member 6d and connecting them 
together by wiring, etc. 

[0079] In forming the partition plate member unit, first, 
the bearing 20 is mounted into the partition plate mem- 

35 ber 6d by force-fitting or the like. Then, connection is 
made between the through holes 67 of the second circuit 
board 45 on which the power transistors 45a and the 
other circuit component parts are mounted and connect- 
ed to the printed circuits, and the corresponding end por- 

40 tions 7e of the field coils 7d, whereby the second circuit 
board 45 and the stator 7 are secured to each other in 
one body. 

[0080] Then, the slipout-preventing elements 70 are 
mounted onto the electric power lines 69 which have 

45 been connected to the second circuit board 45. The 
electric power lines 69 are drawn out through the holes 
63 formed through the stator-fitting portion 6d' to the out- 
side of the partition plate member 6d. 
[0081] After the drawing-out of the electric power lines 

so 69 to the outside, the stator 7 to which the second circuit 
board 45 is integrally fixed is mounted in a fashion being 
held between the stator-fitting portion 6d' of the partition 
plate member 6d and the retaining plate 10 by means 
of the bolts 33. 

55 [0082] Next, the second circuit board 45 is fixed to- 
gether with the heat-radiating plates of the power tran- 
sistors 45a through a central hole of the stator 7 for 
mounting the rotor 8, to the partition plate member 6d 



10 



19 



EP 0 697 759 B1 



20 



by the set screws 66. Since the portions of the second 
circuit board 45 at which it is fixed to the portion plate 
member 6d by the set screws 66 are set to fall within the 
region axially opposed to the rotor 8, a screwdriver or 
the like can be easily inserted through the rotor-mount- 5 
ing central hole of the stator 7 to mount the set screws 
66 to the second circuit board 45. 
[0083] Then, the first circuit board 43 is mounted onto 
the surface of the partition plate member 6d reverse to 
the surface thereof on which second circuit board 45 is 10 
mounted, and then the first circuit board 43 and the sec- 
ond circuit board 45 are connected together by a con- 
nector, not shown. Further, the slipout-preventing ele- 
ment is mounted onto the control line 68, similarly to the 
electric power lines 69. The control line 68 is drawn out 15 
through the corresponding hole 63 of the stator-fitting 
portion 6d' to the outside of the partition plate member 
6d. 

[0084] Thus, the partition plate member unit is com- 
pleted, in which the partition plate member 6d has the 20 
stator 7, the first circuit board 43 and the second circuit 
board 45 mounted thereon and connected to each other. 
[0085] After completion of the units, in the outer cas- 
ing unit, the output shaft 9 with the fourth gear 5d se- 
cured thereto, and the supporting shaft 19 with the sec- 25 
ond and third gears 5b, 5c secured thereto are mounted 
into the outer casing 6A. 

[0086] Then, the partition plate member unit is provi- 
sionally fitted onto the outer casing unit and aligned 
therewith in such a fashion that the output shaft 9 pen- 30 
etrates through the through hole 64 of the partition plate 
member 6d and the rotary shaft 19 is supported by the 
bearings 20 and 21 . 

[0087] Then, the rotor 8 with the bearings 1 3a and 1 3b 
force-fitted in the inner surface is inserted into the inter- 35 
nal space of the stator 7 while the bearings 1 3a and 1 3b 
are fitted onto the output shaft 9. The rotor 8 is thus sup- 
ported by the output shaft 9 via the bearings 13a and 
13b. 

[0088] Next, the electric power lines 69 and the con- 40 
trol line 68 are drawn out through the holes 62 of the 
inner casing 6B of the inner casing unit to the outside, 
whereby the inner casing unit is aligned with the partition 
plate member unit so as to cover the surface of the sta- 
tor-fitting portion 6d' of the partition plate member 6d. 45 
The end portion of the output shaft 9 is thus supported 
by the bearing 1 8 previously fitted in the inner casing 6B. 
[0089] Finally, the outer casing unit, the partition plate 
member unit, and the inner casing unit are fastened to- 
gether in one body by the bolts 30, to thereby complete 50 
the assembly of the motor 1 . 

[0090] According to the present embodiment de- 
scribed above, the partition plate member 6d has 
mounted thereon the stator 7, the first circuit board 43 
and the second circuit board 45, with a pair of the electric 55 
power lines 69 and the control line 68 connected respec- 
tively to the first and second circuit boards 43 and 45 
and extending through the extension holes 63 in a fash- 



ion being prevented from slipping out from the holes 63 
by means of the slipout-preventing elements. As a re- 
sult, the partition plate member 6d can be handled sep- 
arately from the outer casing 6A and the inner casing 
6B, leading to simplification of the assemblage of the 
motor 1 . Further, disassemblage of the motor 1 , etc. for 
maintenance is facilitated. 

[0091] Thus, the housing 6 of the motor 1 with the gear 
reducer has a reduced thickness or axial size, which en- 
ables accommodating an increased number of compo- 
nent parts inside the wheel 3. As a result, the motor with 
the gear reducer according to the invention can be used 
as a wheel motor for vehicles, which has no fear of in- 
terference between the electric power lines 69 and the 
control line drawn out to the outside and the wheel 3, 
thereby facilitating the assemblage and maintenance. 
[0092] Further, according to the motor 1 with the gear 
reducer of the above described embodiments, an in- 
creased number of component parts can be accommo- 
dated inside the wheel 3 as mentioned above. As a re- 
sult, a space for mounting the electric motor to be pro- 
vided in a vehicle can be extremely reduced as com- 
pared with the conventional wheel motors. This makes 
it possible to easily convert a human-driven vehicle with 
no motor to a motorized vehicle by replacing a wheel 
thereof by a wheel equipped with a motor with a gear 
reducer according to the invention. 



Claims 

1 . A motor with a gear reducer, comprising: 

an electric motor (4) for generating a rotating 
output; 

and a gear reducer (5) having a plurality of 
gears including a final stage gear (5d) having 
an axial through hole formed therein in coaxial 
relation to an axis of rotation of said final stage 
gear (5d); 

said electric motor (4) including a housing (6) 
having opposite end portions, a stator (7) se- 
cured to said housing (6) and having an inner 
periphery defining a central space therein, a ro- 
tor (8) rotatably fitted in said central space of 
said stator (7), for generating said rotating out- 
put during rotation thereof, said rotor (8) having 
an axial through hole (8a) formed therein in co- 
axial relation to an axis of rotation of said rotor 
(8), an output shaft (9) connected through said 
gear reducer (5) to the rotor (8) to be rotatively 
driven thereby for outputting said rotating out- 
put from said rotor (8) through said gear reduc- 
er (5); 

said housing (6) comprising a first casing (6B) 
having an end portion forming one of said op- 
posite end portions of said housing (6) and ac- 
commodating said electric motor (4), a second 
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casing (6A) having an end portion forming the 
other of said opposite end portions of said 
housing (6) and accommodating said gear re- 
ducer (5),. and a partition member (6d) inter- 
posed between said first and second casings 5 
(6B, 6A) and separating them from each other, 
said partition member (6d) having an axial 
through hole (6f) and a mounting portion (6d') 
at which said stator (7) of said electric motor (4) 
is secured to said housing (6), wherein means 10 
(30) are provided for fastening together said 
first casing (6B), said partition member (6d), 
and said second casing (6A) in one body; 
said output shaft (9) being rigidly fitted in and 
extending through said axial through hole of 15 
said final stage gear (5d) of said gear reducer 
(5), said axial through hole of said partition 
member (6d) and said axial through hole of said 
rotor (8), said output shaft (9) being rotatably 
supported by said end portion of said first cas- 20 
ing (6B) and said end portion of said second 
casing (6A) t in a manner being out of contact 
with said axial through hole of said rotor (8). 

2. A motor with a gear reducer, as claimed in claim 1 , 25 
including bearing means (13a, 13b) rotatably sup- 
porting said rotor (8) on said output shaft (9). 

3. A motor with a gear reducer, as claimed in claim 1 , 
wherein said electric motor (4) comprises a brush- 30 
less electric motor having a magnet rotor forming 
said rotor, and sensor means (46) for sensing a po- 
sition of said magnet rotor; 

said gear reducer (5) having at least one gear 35 
(5b, 5c) of at least one predetermined reduction 
stage disposed in eccentricity with said output 
shaft (9), and a rotary shaft (19) supporting said 
at least one gear of said at least one predeter- 
mined reduction stage; <o 
said partition member (6d) having first and sec- 
ond surfaces facing said first and second cas- 
ings (6B, 6A), respectively, and having a first 
mounting portion formed integrally on said first 
surface thereof, said first mounting portion 45 
forming said mounting portion of said stator (7) 
of said electric motor (4), and a second mount- 
ing portion formed integrally on said first sur- 
face thereof, at which said sensor means (46) 
is mounted in said housing (6), said partition so 
member (6d) having a supporting portion 
formed integrally on said second surface there- 
of and supporting said rotary shaft (19). 

4. A motor with a gear reducer, as claimed in claim 3, 55 
including a wall (6e) formed integrally on at least 
one of said second casing (6A) and said partition 
member (6d) and defining a second space portion 



(S) between said second casing (6A) and said par- 
tition member (6d), said space (S) being separated 
from a first space portion (S') of said second casing 
(6A) in which said gear reducer (5) is arranged, and 
a control circuit accommodated in said second 
space portion (S), for driving said electric motor (4). 

5. A motor with a gear reducer, as claimed in claim 4, 
wherein said second space portion (S) has a horse- 
shoe-shaped configuration, and said first space (S 1 ) 
accommodates said output shaft (9) as well as said 
gear reducer (5). 

6. A wheel motor being installable on an object having 
an object body, comprising: 

a wheel (3) having an inner peripheral portion 

defining a central space therein; 

and 

an electric motor with a gear reducer (5) as 
claimed in claim 1 , the electric motor (4) being 
arranged in said central space of said wheel (3), 
for generating a rotating output for rotatively 
driving said wheel and the gear reducer (5) be- 
ing arranged in said central space of said 
wheel; 

wherein said housing (6) is fixed to said object 
body and said output shaft (9) is drivingly con- 
nected to said wheel (3) for transmitting said 
rotating output from said rotor (8) through said 
gear reducer (5) to said wheel (3). 

7. A motor with a gear reducer, comprising: 

an electric motor (4) for generating a rotating 
output; a gear reducer (5); 
said electric motor (4) including a housing (6), 
a stator (7) secured to said housing (6) and hav- 
ing an inner periphery defining a central space 
therein, a rotor (8) rotatively fitted in said central 
space of said stator (7), for generating said ro- 
tating output during rotation thereof, and an 
output shaft (9) connected through said gear re- 
ducer (5) to said rotor (8) to be rotatively driven 
thereby, for outputting said rotating output from 
said rotor (8) through said gear reducer (5); and 
an electric circuit (43) arranged in said housing 
(6) together with said electric motor (4), for driv- 
ing said electric motor (4); 
wherein said gear reducer (5) includes a final 
stage gear (56) having an axial through hole 
formed therein in coaxial relation to an axis of 
rotation of said final stage gear (5d), and at 
least one reduction gear means (5b, 5c) inter- 
posed between said rotor (8) and said final 
stage gear (5d) and disposed in eccentricity to 
said output shaft (9); 

said housing (6) comprising a first casing (6B) 
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accommodating said electric motor (4), a sec- 
ond casing (6A) accommodating said gear re- 
ducer (5), and a partition member (6d) inter- 
posed between said first and second casings 
(6B, 6A) and separating them from each other, 
and defining therein an accommodation space 
having a shape of a concentric circle with said 
output shaft (9), said accommodation space 
comprising a first space portion (S') accommo- 
dating said output shaft (9) of said electric mo- 
tor (4) and said at least one reduction gear 
means (5b, 5c) of said gear reducer (5), and a 
second space portion (S) accommodating said 
electric circuit (43), wherein means (30) are 
provided for fastening together said first casing 
(6B), said partition member (6d), and said sec- 
ond casing (6A) in one body. 

8. A motor with a gear reducer, as claimed in claim 7, 
wherein said output shaft (9) extends through said 
partition member (6d) and is rigidly fitted in and ex- 
tends through said axial through hole of said final 
stage gear (5d) of said gear reducer (5), said output 
shaft (9) being rotatably supported by said first cas- 
ing (6B) and said second casing (6A). 

9. A motor with a gear reducer, as claimed in claim 7, 
wherein said housing (6) includes a wall (6e) formed 
integrally on at least one of said second casing (6A) 
and said partition member (6d) and defines said 
second space portion (S) between said second cas- 
ing (6A) and said partition member (6d), said sec- 
ond space portion (S) being separated from said 
first space portion (S') accommodating said at least 
one reduction gear means; said electric circuit in- 
cluding a driving circuit (45) for driving said electric 
motor (4), and a control circuit (43) for controlling 
said driving circuit, at least said control circuit (43) 
being arranged in said second space portion (S). 

10. A motor with a gear reducer, as claimed in claim 9, 
wherein said electric motor (4) comprises a brush- 
less electric motor having a magnet rotor forming 
said rotor (8), and sensor means (46) for sensing a 
position of said magnet rotor (8); 

said gear reducer (5) having at least one gear (5b t 
5c) of at least one predetermined reduction stage 
disposed in eccentricity with said output shaft (9), 
and a rotary shaft (19) supporting said at least one 
gear of said at least one predetermined reduction 
stage, said partition member (6d) having first and 
second surfaces facing said first and second cas- 
ings (6B, 6A), respectively, said partition member 
(6d) having a mounting portion formed integrally on 
said first surface thereof, at which said sensor 
means (46) is mounted in said housing (6), said par- 
tition member (6d) having a supporting portion 
formed integrally on said second surface thereof 



and supporting said rotary shaft (19). 

11. A motor with a gear reducer, as daimed in claim 9 
or 10, wherein said wall (6e) cooperates with said 

5 second casing (6A) and said partition member (6d) 

to define therebetween a space having a horse- 
shoe-shaped configuration as said second space 
portion (S), said wall defining a space portion locat- 
ed inside said second space portion (S) as said first 

10 space portion (S 1 ). 

12. A motor with a gear reducer, comprising: 

an electric motor (4) for generating a rotating 
output, said electric motor (4) having an output 
shaft (9) and a housing (6); 
a gear reducer (5); 

said output shaft (9) being connected to said 
gear reducer (5), foroutputting a rotating output 
from said electric motor (4) transmitted through 
said gear reducer (5); 

said housing (6) comprising a first casing (6B) 
accommodating said electric motor (4) a sec- 
ond casing (6A) accommodating said gear re- 
ducer (5), and a partition member (6d) inter- 
posed between said first and second casings 
(6B, 6A) and separating them from each other, 
wherein means (30) are provided for fastening 
together said first casing (6B), said partition 
member (6d), and said second casing (6A) in 
one body; 

said output shaft (9) of said electric motor (4) 
extending through said partition member (6d) 
and being rotatably supported by said first and 
second casings (6B, 6A) ; 
said housing (6) including a wall (6e) formed 
integrally on at least one of said second casing 
(6A) and said partition member (6d) and defin- 
ing a second space portion (S) between said 
second casing (6A) and said partition member 
(6d), said second space portion (S) being sep- 
arated from a first space portion (S') of said sec- 
ond casing (6A) in which said gear reducer (5) 
is arranged; and 

an electric circuit including a driving circuit (45) 
for driving said electric motor (4), and a control 
circuit (43) for controlling said driving circuit, at 
least said control circuit of said electric circuit 
being arranged in said second space portion 
(S). 

1 3. A motor with a gear reducer, as claimed in claim 1 2, 
wherein said electric motor (4) comprises a brush- 
less electric motor having a magnet rotor forming 

55 said rotor (8), and sensor means (46) for sensing a 
position of said magnet rotor (8); 
said gear reducer (5) having at least one gear (5b, 
5c) of at least one predetermined reduction stage 
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disposed in eccentricity with said output shaft (9), 
and a rotary shaft (19) supporting said at least one 
gear of said at least one predetermined reduction 
stage, said partition member (6d) having first and 
second surfaces facing said first and second cas- 5 
ings (6B, 6A), respectively, said partition member 
(6d) having a mounting portion formed integrally on 
said first surface thereof, at which said sensor 
means (46) is mounted in said housing (6), said par- 
tition member (6d) having a supporting portion 10 
formed integrally on said second surface thereof 
and supporting said rotary shaft (19). 



14. A motor with a gear reducer, as claimed in claim 12 

or 13, wherein said wall (6e) cooperates with said 15 
second casing (6A) and said partition member (6d) 
to define therebetween a space having a horse- 
shoe-shaped configuration as said second space 
portion (S), and said first space portion (S*) located 
inside said second space portion, said second 20 
space portion accommodating said control circuit 
(43), said first space portion accommodating said 
output shaft (9) and said gear reducer (5). 

1 5. A wheel motor being installable on an object having 25 
an object body, comprising: 

a wheel (3) having an inner peripheral portion 
defining a central space therein; and 
an electric motor with a gear reducer (5) as 30 
claimed in claim 7, the electric motor (4) being 
arranged in said central space of said wheel (3), 
for generating a rotating output for rotatively 
driving said wheel and the gear reducer (5) be- 
ing arranged in said central space of said 35 
wheel; 

wherein said housing (6) is fixed to said object 
body and said output shaft (9) is drivingly con- 
nected to said wheel (3) for transmitting said 
rotating output from said rotor (8) through said 40 
gear reducer (5) to said wheel (3). 

16. Awheel motor as claimed in claim 15, wherein said 
gear reducer (5) includes a final stage gear (5d) 
having an axial through hole formed therein in co- 45 
axial relation to an axis of rotation of said final stage 
gear (5d), and at least one reduction gear means 
(5b, 5c) interposed between said rotor (8) and said 
final stage gear (5d) and disposed in eccentricity to 
said output shaft (9), said at least one reduction 50 
gear means of said gear reducer (5) being arranged 

in said first space portion (S*). 

17. A wheel motor as claimed in claim 16, wherein said 
output shaft (9) extends through said partition mem- 55 
ber (6d) and is rigidly fitted in and extends through 
said axial through hole of said final stage gear (5d) 

of said gear reducer (5), said output shaft (9) being 



rotatably supported by said first casing (6B) and 
said second casing (6A). 

18. Awheel motor as claimed in claim 15, wherein said 
output shaft (9) extends through said partition mem- 
ber (6d) and is rotatably supported by said first cas- 
ing (6B) and said second casing (6A); 

said housing (6) including a wall (6e) formed 
integrally on at least one of said second casing 
(6A) and said partition member (6d) and defin- 
ing said second space portion (S) between said 
second casing (6A) and said partition member 
(6d), said second space portion (S) being sep- 
arated from said first space portion (S') accom- 
modating said gear reducer (5); 
said electric circuit including a driving circuit 
(45) for driving said electric motor (4), and a 
control circuit (43) for controlling said driving 
circuit, at least said control circuit (43) being ar- 
ranged in said second space portion (S). 

19. A wheel motor as claimed in claim 18, wherein said 
electric motor (4) comprises a brushless electric 
motor having a magnet rotor forming said rotor (8), 
and sensor means (46) for sensing a position of said 
magnet rotor (8); 

said gear reducer (5) having at least one gear (5b, 
5c) of at least one predetermined reduction stage 
disposed in eccentricity with said output shaft (9), 
and a rotary shaft (19) supporting said at least one 
gear of said at least one predetermined reduction 
stage, said partition member (6d) having first and 
second surfaces facing said first and second cas- 
ings (6B t 6A), respectively, said partition member 
(6d) having a mounting portion formed integrally on 
said first surface thereof, at which said sensor 
means (46) is mounted in said housing (6), said par- 
tition member (6d) having a supporting portion 
formed integrally on said second surface thereof 
and supporting said rotary shaft (19). 

20. A wheel motor with a gear reducer, as claimed in 
claim 18 or 19, wherein said wall (6e) cooperates 
with said second casing (6A) and said partition 
member (6d) to define therebetween a space (S) 
having a horseshoe-shaped configuration as said 
second space portion (S), said wall defining said 
first space portion (S') located inside said second 
space portion (S). 

21 . A wheel motor being installable on an object having 
an object body, comprising: 

a wheel (3) having an inner peripheral portion 
defining a central space therein; and 
an electric motor with a gear reducer (5) as 
claimed in claim 12, the electric motor (4) being 
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arranged in said central space of said wheel (3) 
for generating a rotating output for rotatively 
driving said wheel and the gear reduced (5) be- 
ing arranged in said central space of said 
wheel; 

wherein said housing (6) is fixed to said object 
body and said output shaft (9) is drivingly con- 
nected to said wheel (3) for transmitting said 
rotating output from said rotor (8) through said 
gear reducer (5) to said wheel (3). 

22. A wheel motor as claimed in claim 21 , wherein said 
electric motor (4) comprises a brushless electric 
motor having a magnet rotor forming said rotor (8), 
and sensor means (46) for sensing a position of said 
magnet rotor (8); 

said gear reducer (5) having at least one gear (5b, 
5c) of at least one predetermined reduction stage 
disposed in eccentricity with said output shaft (9), 
and a rotary shaft (19) supporting said at least one 
gear of said at least one predetermined reduction 
stage, said partition member (6d) having first and 
second surfaces facing said first and second cas- 
ings (6B, 6A), respectively, said partition member 
(6d) having a mounting portion formed integrally on 
said first surface thereof, at which said sensor 
means (46) is mounted in said housing (6>, said par- 
tition member (6d) having a supporting portion 
formed integrally on said second surface thereof 
and supporting said rotary shaft (19). 

23. A wheel motor with a gear reducer, as claimed in 
claim 21 or 22, wherein said wall (6e) cooperates 
with said second casing (6A) and said partition 
member (6d) to define therebetween a space (S) 
having a horseshoe-shaped configuration as said 
second space portion (S), said wall defining said 
first space portion (S') located inside said second 
space portion (S). 

24. A motor with a gear reducer, comprising: 

an electric motor (4) having a stator (7), and a 
plurality of windings (7d) wound on said stator 
(7); 

a gear reducer (5); 

a housing (6) comprising a first casing (6B) ac- 
commodating said electric motor (4), a second 
casing (6A) accommodating said gear reducer 
(5), and a partition member (6d) interposed be- 
tween said first and second casings (6B, 6A) 
and separating them from each other, said par- 
tition member (6d) having a surface facing said 
first casing (6B), wherein means (30) are pro- 
vided for fastenjng together said first casing 
(6B), said partition member (6d), and said sec- 
ond casing (6A) in one body; 
said partition member (6d) having a mounting 



portion formed on said surface thereof, at which 
said stator (7) of said electric motor (4) is se- 
cured to said housing (6), said mounting portion 
being projected toward said first casing (6B); 
5 at least one semiconductor element (45a) for 

supplying electric power to said windings (7d) 
wound on said stator (7) of said electric motor 
(4) said at least one semiconductor element 
(45a) each having a heat-radiating surface; and 
10 mounting means (66) mounting said at least 

one semiconductor element (45a) at a location 
radially inward of said mounting portion of said 
partition member (6d) in a manner such that 
said heat-radiating surface of said at least one 
15 semiconductor element (45a) is held in close 

contact with said surface of said partition mem- 
ber (6d) facing said first casing (6B). 

25. A motor with a gear reducer as claimed in claim 24, 
20 including a circuit board (45) arranged in a space 

defined between said partition member (6d) and 
said electric motor (4) and connecting said windings 
(7d) wound on said stator (7) to each other, said at 
least one semiconductor element (45a) being 
25 mounted on said circuit board (45). 

26. A motor with a gear reducer as claimed in claim 25, 
wherein said mounting means (66) includes means 
securely holding said at least one semiconductor el- 

30 ement (45a) between said circuit board (45) and 
said partition member (6d). 

27. A motor with a gear reducer as claimed in claim 25 
or 26, wherein said electric motor (4) comprises a 

35 brushless electric motor having a magnet rotor 
forming said rotor (8), said at least one semiconduc- 
tor element (45a) being arranged at said location 
radially inward of said mounting portion of said par- 
tition member (6d) in a manner such that at least 

40 part of said heat-radiating surface of said at least 
one semiconductor element (45a) held in close con- 
tact with said surface of said partition member (6d) 
facing said first casing (6B) is located within a region 
opposed to said magnet rotor (8) of said electric mo- 

45 tor (4). 

28. A motor with a gear reducer as claimed in claim 27, 
including an output shaft (9) connected through said 
gear reducer (5) to said rotor (8) to be rotatively driv- 

50 en thereby, said at least one semiconductor ele- 
ment (45a) comprising a plurality of semiconductor 
elements (45a) radially arranged around said out- 
put shaft (9) of said rotor (8). 

55 29. A wheel motor being installable on an object having 
an object body, comprising: 

a wheel (3) having an inner peripheral portion 
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defining a central space therein; and 
an electric motor with a gear reducer (5) as 
claimed in claim 24, the electric motor (4) being 
arranged in said central space of said wheel (3), 
for generating a rotating output for rotatably 5 
driving said wheel (3), the electric motor (4) 
having a rotor (8) and an output shaft (9), said 
stator (7) having an inner periphery defining a 
central space therein, said rotor (8) being rotat- 
ably fitted in said central space of said stator io 
(7) for generating said rotating output during ro- 
tation thereof; 

wherein said housing (6) is fixed to said object 
body and said output shaft (9) is drivingly con- 
nected to said wheel (3) for transmitting said *5 
rotating output from said rotor (8) through said 
gear reducer (5) to said wheel (3). 

30. A motor with a gear reducer, comprising: 

20 

an electric motor (4) having a stator (7) and a 
plurality of windings (7d) wound on said stator 
(7); 

a gear reducer (5); 

a housing (6) comprising a first casing (6B) ac- 25 
commodating said electric motor (4) and having 
an end surface, a second casing (6A) accom- 
modating said gear reducer (5) and a partition 
member (6d) interposed between said first and 
second casings (6B, 6A) and separating them 30 
from each other, said partition member (6d) 
having a surface facing said first casing (6B), 
wherein means (30) are provided for fastening 
together said first casing (6B), said partition 
member (6d), and said second casing (6A) in 35 
one body; 

electric power lines (69) for feeding electric 
power from a power source provided externally 
of said housing (6); 

said partition member (6d) having a mounting 40 
portion formed on said surface thereof, at which 
said stator (7) of said electric motor (4) is se- 
cured to said housing (6), said mounting portion 
being projected toward said first casing (6B); 
connecting means arranged within a space de- 45 
fined between said partition member (6d) and 
said electric motor (4) for connecting between 
said windings (7d) wound on said stator (7) and 
said electric power lines (69) ; 
leader line passage means extending through so 
said mounting portion of said partition member 
(6d) and said first casing (6B), said leader line 
passage means leading said electric power 
lines (69) therethrough and for permitting said 
electric power line (69) to be drawn from said 55 
end surface of said first casing (6B) to outside 
of said housing (6); and 

slipout-preventing means for preventing said 



electric power line (69) from slipping out of said 
leader line passage means. 

31 . A motor with a gear reducer as claimed in claim 30, 
including a circuit board (45) arranged in a space 
defined between said partition member (6d) and 
said electric motor (4) at a location radially inward 
of said mounting portion of said partition member 
(6d), said circuit board (45) connecting said wind- 
ings (7d) wound on said stator (7) to each other, and 
at least one semiconductor element (45a) mounted 
on said circuit board (45) for converting electric 
power from said electric power line (69) to driving 
current and feeding said driving current to said 
windings (7d) wound on said stator (7) said circuit 
board (45) and said semiconductor element (45a) 
forming said connecting means. 

32. A motor with a gear reducer as claimed in claim 31 , 
said housing (6) including a wall (6e) formed inte- 
grally on at least one of said second casing (6A) and 
said partition member (6d) and defining a second 
space portion (S) between said second casing (6A) 
and said partition member (6d), said second space 
portion (S) being separated from a first space por- 
tion (S*) of said second casing (6A) in which said 
gear reducer (5) is arranged, and a control circuit 
(43) accommodated within said second space por- 
tion (S), for controlling said at least one semicon- 
ductor element (45a). 

33. A motor with a gear reducer as claimed in claim 30 
or 31, wherein said electric motor (4) comprises a 
brushless electric motor having a magnet rotor 
forming said rotor (8), said at least one semiconduc- 
tor element (45a) each having a heat-radiating sur- 
face; 

said motor (4) including mounting means 
mounting said at least one semiconductor ele- 
ment (45a) at a location radially inward of said 
mounting portion of said partition member (6d) 
in a manner such that said heat-radiating sur- 
face of said at least one semiconductor element 
(45a) is held in close contact with said surface 
of said partition member (6d) facing said first 
casing (6B), said mounting means including 
means securely holding said at least one sem- 
iconductor element (45a) between said circuit 
board (45) and said partition member (6d); 
said at least one semiconductor element (45a) 
being arranged at said location radially inward 
of said mounting portion of said partition mem- 
ber (6d) in a manner such that at least part of 
said heat-radiating surface of said at least one 
semiconductor element (45a) held in close con- 
tact with said surface of said partition member 
(6d) facing said first casing (6B) is located with- 
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in a region opposed to said magnet rotor (8) of 
said electric motor (4). 

34. A motor with a gear reducer, as claimed in claim 33, 
including an output shaft (9) connected through said 5 
gear reducer (5) to said rotor (8) to be rotatively driv- 
en thereby, said at least one semiconductor ele- 
ment (45a) comprising a plurality of semiconductor 
elements (45a) radially arrranged around said out- 
put shaft (9) of said rotor (8). 10 

35. Awheel motor being installable on an object having 
an object body, comprising: 

a wheel (3) having an inner peripheral portion 15 
defining a central space therein; and 
an electric motor with a gear reducer (5) as 
claimed in claim 30, the electric motor (4) being 
arranged in said central space of said wheel (3), 
for generating a rotating output for rotatably 20 
driving said wheel (3), the electric motor (4) 
having a rotor (8) and an output shaft (9), said 
stator (7) having an inner periphery defining a 
central space therein, said rotor (8) being rotat- 
ably fitted in said central space of said stator 25 
(7) for generating said rotating output during ro- 
tation thereof; 

wherein said housing (6) is fixed to said object 
body and said output shaft (9) is drivingly con- 
nected to said wheel (3) for transmitting said ; 30 
rotating output from said rotor (8) through said 
gear reducer (5) to said wheel (3). 



Patentanspruche 35 

1. Motor mit einem Untersetzungsgetriebe, welcher 
aufweist: 

einen elektrischen Motor (4) zum Erzeugen ei- *o 
ner Drehleistung; und ein Untersetzungsgetrie- 
be (5) mit einer Mehrzahl von Radern ein- 
schliefilich eines Endstufenrads (5d) mit einem 
axialen Durchgangsloch, welches darin in ko- 
axialem Verhaltnis zu einer Rotationsachse 45 
des Endstufenrads (5d) gebildet ist; 

wobei der Elektromotor (4) beinhaltet: ein Ge- 
hause (6) mit einander gegenuberliegenden 
Endabschnitten, einen Stator (7), welcher an 50 
dem Gehause (6) befestigt ist und einen inne- 
ren Umfang hat, welcher darin einen zentralen 
Raum bildet, einen Rotor (8), welcher drehbar 
in dem zentralen Raum des Stators (7) ange- 
ordnet ist, um die Drehleistung wahrend des- 55 
sen Rotation zu erzeugen, wobei der Rotor (8) 
aufweist: ein axiales Durchgangsloch (8a), wel- 
ches darin in koaxialem Verhaltnis zu einer Ro- 



tationsachse des Rotors (8) gebildet ist, eine 
Ausgangswelle (9), die durch das Unterset- 
zungsgetriebe (5) mit dem Rotor (8) verbunden 
ist, um durch diesen rotierend angetrieben zu 
werden, um die Rotationsleistung von dem Ro- 
tor (8) durch das Untersetzungsgetriebe (5) 
auszugeben; 

wobei das Gehause (6) beinhaltet: ein erstes 
Gehause (6B), welches einen Endabschnitt 
aufweist, welcher einen der gegenuberiiegen- 
den Endabschnitte des Gehauses (6) bildet 
und den Elektromotor (4) aufnimmt, ein zweites 
Gehause (6A) mit einem Endabschnitt, welcher 
den anderen der genannten gegenuberiiegen- 
den Endabschnitte des Gehauses (6) bildet 
und das Untersetzungsgetriebe (5) aufnimmt, 
und ein Unterteilungselement (6d), welches 
zwischen dem ersten und dem zweiten Gehau- 
se (6B.6A) angeordnet ist und diese voneinan- 
der trennt, wobei das Unterteilungselement 
(6d) ein axiales Durchgangsloch (6f) und einen 
Befestigungsabschnitt (6d') aufweist, an wel- 
chem der Stator (7) des Elektromotors (4) an 
dem Gehause (6) befestigt ist, wobei Einrich- 
tungen (30) vorgesehen sind, um das erste Ge- 
hause (6B), das Unterteilungselement (6d) und 
das zweite Gehause (6A) in einem Korper mit- 
einander zu verbinden; 

wobei die Ausgangswelle (9) in dem axialen 
Durchgangsloch des Endstufenrads (5d) des 
Untersetzungsgetriebes (5), dem axialen 
Durchgangsloch des Unterteilungselements 
(6d) und dem axialen Durchgangsloch des Ro- 
tors (8) unbiegsam eingepafM ist und sich durch 
diese erstreckt, wobei die Ausgangswelle (9) 
drehbar durch den Endabschnitt des ersten 
Gehauses (6B) und den Endabschnitt des 
zweiten Gehauses (6A) so gestutzt ist, daft sie 
nicht in Kontakt mit dem axialen Durchgangs- 
loch des Rotors (8) steht. 

2. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 1, mit einer Lagereinrichtung (13a, 13b), die 
den Rotor (8) an der Ausgangswelle (9) drehbar 
stutzt 

3. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 1 , wobei der Elektromotor (4) einen bursten- 
losen Elektromotor mit einem Magnetrotor auf- 
weist, welcher den Rotor bildet, sowie eine Sensor- 
einrichtung (46) zum Abtasten einer Position des 
Magnetrotors; 

wobei mindestens ein Rad (5b,5c) von minde- 
stens einer vorbestimmten Untersetzungsstufe 
des Untersetzungsgetriebes (5) exzentrisch zu 
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der Ausgangswelle (9) angeordnet ist, und wo- 
bei eine Drehwelle (19) das mindestens eine 
Rad der mindestens einen vorbestimmten Un- 
tersetzungsstufe stiitzt; 

5 

wobei das Unterteilungselement (6d) erste und 
zweite Flachen hat, welche dem ersten bzw. 
zweiten Gehause (6B.6A) zugewandt sind, so- 
wie einen ersten Befestigungsabschnitt, wel- 
cher integral an der ersten Flache davon gebil- 10 
det ist, wobei der erste Befestigungsabschnitt 
den Befestigungsabschnitt des Stators (7) des 
Elektromotors (4) bildet, und einen zweiten Be- 
festigungsabschnitt, welcher integral an der er- 
sten Flache davon gebildet ist, an welcher die 15 
Sensoreinrichtung (46) in dem Gehause (6) be- 
festigt ist, wobei das Unterteilungselement (6d) 
einen Stutzabschnitt hat, welcher integral an 
der zweiten Flache davon gebildet ist und die 
Drehwelle (19) stiitzt. 20 

4. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 3, mit einer Wand (6e), die integral an dem 
zweiten Gehause (6A) und/oder dem Untertei- 
lungselement (6d) gebildet ist und einen zweiten 25 
Raumabschnitt (S) zwischen dem zweiten Gehau- 
se (6A) und dem Unterteilungselement (6d) bildet, 
wobei der Raum (S) von einem ersten Raumab- 
schnitt (S*) des zweiten Gehauses (6A) getrennt ist, 

in welchem das Untersetzungsgetriebe (5) ange- 3p 
ordnet ist, und einer Steuerschaltung, die in dem 
zweiten Raumabschnitt (S) angeordnet ist, um den 
Elektromotor (4) anzutreiben. 

5. Motor mit einem Untersetzungsgetriebe nach An- 35 
spruch 4, wobei der zweite Raumabschnitt (S) eine 
hufeisenformige Anordnung hat und der erste 
Raum (S 1 ) die Ausgangswelle (9) sowie das Unter- 
setzungsgetriebe (5) aufnimmt. 

40 

6. Radmotor, welcher an einem Objekt, das einen Ob- 
jektkorper hat, installierbar ist und aufweist: 

ein Fahrzeug-Rad (3) mit einem inneren Um- 
fangsabschnitt, welcher darin einen zentralen 45 
Raum begrenzt; 

und einen Elektromotor mit einem Unterset- 
zungsgetriebe (5) nach Anspruch 1 , wobei der 
Elektromotor (4) in dem zentralen Raum des 50 
Fahrzeug-Rades (3) zum Erzeugen einer Ro- 
tationsleistung zum rotierenden Antreiben des 
Fahrzeug-Rades angeordnet ist, und das Un- 
tersetzungsgetriebe (5) in dem zentralen Raum 
des Fahrzeug-Rades angeordnet ist; wobei 55 
das Gehause (6) an dem Objektkorper befe- 
stigt ist und die Ausgangswelle (9) treibend mit 
dem Fahrzeug-Rad (3) zum Ubertragen der 



Drehleistung von dem Rotor (8) uber das Un- 
tersetzungsgetriebe (5) an das Fahrzeug-Rad 
(3) verbunden ist. 

7. Motor mit einem Untersetzungsgetriebe, welcher 
aufweist: 

einen Elektromotor (4) zum Erzeugen einer Ro- 
tationsleistung; 

ein Untersetzungsgetriebe (5); 

wobei der Elektromotor (4) aufweist: ein Ge- 
hause (6), einen Stator (7), welcher an dem Ge- 
hause (6) befestigt ist und einen inneren Urn- 
fang hat, welcher darin einen zentralen Raum 
begrenzt, einen Rotor (8), welcher rotierend in 
dem zentralen Raum des Stators (7) befestigt 
ist, um die Drehleistung wahrend dessen Rota- 
tion zu erzeugen, und eine Ausgangswelle (9), 
die uber das Untersetzungsgetriebe (5) mit 
dem Rotor (8) verbunden ist, um rotierend 
durch dieses angetrieben zu werden, um die 
Rotationsleistung von dem Rotor (8) uber das 
Untersetzungsgetriebe (5) auszugeben; und 

eine elektrische Schaltung (43), die in dem Ge- 
hause (6) zusammen mit dem Elektromotor (4) 
angeordnet ist, um den Elektromotor (4) anzu- 
treiben; 

wobei das Untersetzungsgetriebe (5) ein End- 
stufenrad (5d) mit einem darin in koaxialem 
Verhaltnis zu einer Rotationsachse des End- 
stufenrads (5d) gebildeten Durchgangsloch 
und mindestens eine Untersetzungsgetriebe- 
Einrichtung (5b,5c) aufweist, welche zwischen 
dem Rotor (8) und dem Endstufenrad (5d) und 
exzentrisch zu der Ausgangswelle (9) angeord- 
net ist; 

wobei das Gehause (6) aufweist: ein erstes Ge- 
hause (6B), welches den Elektromotor (4) auf- 
nimmt, ein zweites Gehause (6A), welches das 
Untersetzungsgetriebe (5) aufnimmt, und ein 
Unterteilungselement (6d), welches zwischen 
dem ersten und zweiten Gehause (6B,6A) an- 
geordnet ist und diese voneinander trennt, und 
darin einen Aufnahmeraum von einer Form ei- 
nes mit der Ausgangswelle (9) konzentrischen 
Kreises bildet, wobei der Aufnahme-Raum ei- 
nen ersten Raumabschnitt (S'), welcher die 
Ausgangswelle (9) des Elektromotors (4) und 
die mindestens eine Untersetzungsgetriebe- 
Einrichtung (5b,5c) des Untersetzungsgetrie- 
bes (5) aufnimmt, und einen zweiten Raum (S), 
welcher die elektrische Schaltung (43) auf- 
nimmt, aufweist, wobei eine Einrichtung (30) 
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vorgesehen ist, urn das erste Gehause (6B), 
das Unterteilungselement (6d) und das zweite 
Gehause (6A) in einem Korper miteinander zu 
verbinden. 

5 

8. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 7, wobei die Ausgangswelle (9) sich durch 
das Unterteilungselement (6d) erstreckt und un- 
biegsam in dem axialen Durchgangsloch des End- 
stufenrads (5d) des Untersetzungsgetriebes (5) 10 
eingepafit ist und sich durch dieses erstreckt, wobei 

die Ausgangswelle (9) drehbar durch das erste Ge- 
hause (6B) und das zweite Gehause (6A) gestutzt 
ist. 

15 

9. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 7, wobei das Gehause (6) eine Wand (6e) 
betnhaltet, die integral an dem Gehause (6A) und/ 
oder dem Unterteilungselement (S) gebildet ist und 
den zweiten Raumabschnitt (S) zwischen dem 20 
zweiten Gehause (6A) und dem Unterteilungsele- 
ment (6d) begrenzt, wobei der zweite Raumab- 
schnitt (S) von dem ersten Raumabschnitt (S 1 ) ge- 
trennt ist, welcher die mindestens eine Unterset- 
zungsgetriebe-Einrichtung aufnimmt, wobei die 25 
elektrische Schaltung eine Treiberschaltung (45) 
zum Antreiben des Elektromotors (4) und eine 
Steuerschaltung (43) zum Steuern der Antriebs- 
schaltung beinhaltet, wobei mindestens die Steuer- 
schaltung (43) in dem zweiten Raumabschnitt (S)- 30 
angeordnet ist. 

10. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 9, wobei der Elektromotor (4) einen bursten- 
losen Elektromotor mit einem Magnetrotor, welcher 35 
den Rotor (8) bildet, und eine Sensoreinrichtung 
(46) zum Abtasten einer Position des Magnetrotors 

(8) aufweist; 

wobei das Untersetzungsgetriebe (5) mindestens 
ein Rad (5b,5c) mindestens einer vorbestimmten 40 
Untersetzungsstufe, welches exzentrisch zu der 
Ausgangswelle (9) angeordnet ist, und eine Dreh- 
welle (19) aufweist, welche das mindestens eine 
Rad der mindestens einen vorbestimmten Unter- 
setzungsstufe stutzt, wobei das Unterteilungsele- *5 
ment (6d) erste und zweite Flachen aufweist, die 
dem ersten bzw. zweiten Gehause (6B.6A) zuge- 
wandt sind, wobei das Unterteilungselement (6d) 
einen Befestigungsabschnitt hat, welcher integral 
an der ersten Oberflache desselben gebildet ist, an 50 
welcher die Sensoreinrichtung (46) in dem Gehau- 
se (6) befestigt ist, wobei das Unterteilungselement 
(6d) einen Stutzabschnitt hat, welcher integral an 
der zweiten Flache davon gebildet ist und die Dreh- 
welle (19) stutzt. 55 

11. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 9 oder 10, wobei die Wand (6e) mit dem 



zweiten Gehause (6A) und dem Unterteilungsele- 
ment (6d) zusammenwirkt, urn dazwischen einen 
Raum mit einer hufeisenformigen Anordnung als 
zweiten Raumabschnitt (S) zu begrenzen, wobei 
die Wand einen Raumabschnitt definiert, welcher in 
dem zweiten Raumabschnitt (S) als der erste 
Raumabschnitt (S') angeordnet ist. 

12. Motor mit einem Untersetzungsgetriebe, welcher 
aufweist: 

einen Elektromotor (4) zum Erzeugen einer Ro- 
tationsleistung, wobei der Elektromotor (4) eine 
Ausgangswelle (9) und ein Gehause (6) auf- 
weist; 

ein Untersetzungsgetriebe (5); 
wobei die Ausgangswelle (9) mit dem Unterset- 
zungsgetriebe (5) zur Ausgabe einer Rotati- 
onsleistung von dem Elektromotor (4), ubertra- 
gen durch das Untersetzungsgetriebe (5), ver- 
bunden ist; 

wobei das Gehause (6) ein erstes Gehause 
(6B), welches den Elektromotor (4) aufnimmt, 
ein zweites Gehause (6A), welches das Unter- 
setzungsgetriebe (5) aufweist, und ein Unter- 
teilungselement (6d) aufweist, welches zwi- 
schen dem ersten und zweiten Gehause (6A, 
6B) angeordnet ist und diese voneinander 
trennt, wobei eine Einrichtung (30) vorgesehen 
ist, um das erste Gehause (6B), das Untertei- 
lungselement (6d) und das zweite Gehause 
(6A) in einem Korper miteinander zu befesti- 
gen; wobei sich die Ausgangswelle (9) des 
Elektromotors (4) durch das Unterteilungsele- 
ment (6d) erstreckt und drehbar durch das er- 
ste und zweite Gehause (6B.6A) gestutzt ist; 
wobei das Gehause (6) eine Wand (6e) auf- 
weist, welche integral an dem zweiten Gehau- 
se (6A) und/oder dem Unterteilungselement 
(6d) gebildet ist, und einen zweiten Raumab- 
schnitt (3) zwischen dem zweiten Gehause 
(6A) und dem Unterteilungselement (6d) be- 
grenzt, wobei der zweite Raumabschnitt (S) 
von einem ersten Raumabschnitt (S') des zwei- 
ten Gehauses (6A) getrennt ist, in welchem das 
Untersetzungsgetriebe (5) angeordnet ist; und 
eine elektrische Schaltung mit einer Treiber- 
schaltung (45) zum Antreiben des Elektromo- 
tors (4) und einer Steuerschaltung (43) zum 
Steuem der Treiberschaltung, wobei minde- 
stens die Steuerschaltung der elektrischen 
Schaltung in dem zweiten Raumabschnitt (S) 
angeordnet ist. 

13. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 12, wobei der Elektromotor (4) einen bur- 
stenlosen Elektromotor mit einem Magnetrotor, 
welcher den Rotor (8) bildet, und eine Sensorein- 
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richtung (46) zum Abtasten einer Position des Ma- 
gnetrotors (8) aufweist; wobei mindestens ein Rad 
(5b,5c) von mindestens einer vorbestimmten Unter- 
setzungsstufe des Untersetzungsgetriebes (5) ex- 
zentrisch zu der Ausgangswelle (9) und einer Dreh- 5 
welle (19) angeordnet ist, welche das mindestens 
eine Rad der mindestens einen vorbestimmten Un- 
tersetzungsstufe stutzt, wobei das Unterteilungs- 
element (6d) erste und zweite Oberflachen hat, wel- 
che dem ersten bzw. zweiten Gehause (6B.6A) zu- 10 
gewandt sind, wobei das Unterteilungselement (6d) 
einen Befestigungsabschnitt hat, welcher integral 
an seiner ersten Flache gebildet ist, an welcher die 
Sensoreinrichtung (46) in dem Gehause (6) befe- 
stigt ist, wobei das Unterteilungselement (6d) einen 15 
Stutzabschnitt hat, welcher integral an seiner zwei- 
ten Flache gebildet ist und die Drehwelle (1 9) stutzt. 

14. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 12 oder 13, wobei die Wand (6e) mit dem 20 
zweiten Gehause (6A) und dem Unterteilungsele- 
ment (6d) zusammenwirkt, um dazwischen einen 
Raum von einer hufeisenformigen Anordnung als 
den zweiten Raumabschnitt (S) zu begrenzen, und 
der erste Raumabschnitt (S') in dem zweiten Raum- 25 
abschnitt angeordnet ist, wobei der zweite Raum- 
abschnitt die Steuerschaltung (43) aufnimmt, wobei 
der erste Raumabschnitt die Ausgangswelle (9) und 
das Untersetzungsgetriebe (5) aufnimmt 

30 

15. Radmotor, welcher an einem Objekt mit einem Ob- 
jektkorper installierbar ist, und aufweist: 

ein Fahrzeug-Rad (3) mit einem inneren Um- 
fangsabschnitt, welcher darin einen zentralen 35 
Raum bildet; und 

einen Elektromotor mit einem Untersetzungs- 
getriebe (5) nach Anspruch 7, wobei der Elek- 
tromotor (4) in dem zentralen Raum des Fahr- *o 
zeug-Rades (3) zum Erzeugen einer Rotations- 
leistung zum rotierenden Antreiben des Fahr- 
zeug-Rades angeordnet ist und das Unterset- 
zungsgetriebe (5) in dem zentralen Raum des 
Fahrzeug-Rades angeordnet ist; 45 

wobei das Gehause (6) an dem Objektkorper 
befestigt ist und die Ausgangswelle (9) treibend 
mit dem Fahrzeug-Rad (3) zur Obertragung der 
Rotationsleistung von dem Rotor (8) uber das 50 
Untersetzungsgetriebe (5) an das Fahrzeug- 
Rad (3) verbunden ist 

16. Radmotor nach Anspruch 15, wobei das Unterset- 
zungsgetriebe (5) ein Endstufenrad (5d) beinhaltet 55 
mit einem darin in koaxialem Verhaltnis zu einer Ro- 
tationsachse des Endstufenrads (5d) gebildeten 
Durchgangsloch, und mindestens eine Unterset- 



zungsgetriebe-Einrichtung (5b,5c), die zwischen 
dem Rotor (8) und dem Endstufenrad (5d) und ex- 
zentrisch zu der Ausgangswelle (9) angeordnet ist, 
wobei die mindestens eine Untersetzungsgetriebe- 
Einrichtung des Untersetzungsgetriebes (5) in dem 
ersten Raumabschnitt (S') angeordnet ist. 

17. Radmotor nach Anspruch 16, wobei die Ausgangs- 
welle (9) sich durch das Unterteilungselement (6d) 
erstreckt und unbiegsam in dem axialen Durch- 
gangsloch des Endstufenrads (5d) des Unterset- 
zungsgetriebes (5) eingepaftt ist und sich durch die- 
ses erstreckt, wobei die Ausgangswelle (9) drehbar 
durch das erste Gehause (6B) und das zweite Ge- 
hause (6A) gestutzt ist. 

18. Radmotor nach Anspruch 15, wobei die Ausgangs- 
welle (9) sich durch das Unterteilungselement (6d) 
erstreckt und drehbar durch das erste Gehause 
(6B) und das zweite Gehause (6A) gestutzt ist; 

wobei das Gehause (6) eine Wand (6e) auf- 
weist, die integral an dem zweiten Gehause 
(6A) und/oder dem Unterteilungselement (6d) 
gebildet ist und den zweiten Raumabschnitt (S) 
zwischen dem zweiten Gehause (6A) und dem 
Unterteilungselement (6d) begrenzt, wobei der 
zweite Raumabschnitt (S) von dem ersten 
Raumabschnitt (S*), welcher das Unterset- 
zungsgetriebe (5) aufnimmt, getrennt ist; 

wobei die elektrische Schaltung eine Treiber- 
schaltung (45) zum Antreiben des Elektromo- 
tors (4) beinhaltet, sowie eine Steuerschaltung 
(43) zum Steuern der Treiberschaltung, wobei 
zumindest die Steuerschaltung (43) in dem 
zweiten Raumabschnitt (S) angeordnet ist 

1 9. Radmotor nach Anspruch 1 8, wobei der Elektromo- 
tor (4) einen burstenlosen Elektromotor mit einem 
Magnetrotor, welcher den Rotor (8) bildet, und eine 
Sensoreinrichtung (46) zum Abtasten einer Positi- 
on des Magnetrotors (8) aufweist; 

wobei mindestens ein Rad (5b,5c) mindestens ei- 
ner vorbestimmten Untersetzungsstufe des Unter- 
setzungsgetriebes (5) exzentrisch zu der Aus- 
gangswelle (9) und einer Drehwelle (19) angeord- 
net ist, welche das mindestens eine Rad der min- 
destens einen vorbestimmten Untersetzungsstufe 
stutzt, wobei das Unterteilungselement (6d) erste 
und zweite FISchen aufweist, die dem ersten bzw. 
zweiten Gehause (6B.6A) zugewandt sind, wobei 
das Unterteilungselement (6d) einen Befestigungs- 
abschnitt aufweist, welcher integral an der ersten 
Flache desselben angeordnet ist, an welcher die 
Sensoreinrichtung (46) in dem Gehause (6) befe- 
stigt ist, wobei das Unterteilungselement (6d) einen 
Stutzabschnitt aufweist, welcher integral an der 
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zweiten Flache desselben gebildet ist und die Dreh- 
welle (19) stutzt. 

20. Radmotor mit einem Untersetzungsgetriebe nach 
Anspruch 1 8 oder 1 9, wobei die Wand (6e) mit dem 
zweiten Gehause (6A) und dem Unterteilungsele- 
ment (6d) zusammenwirkt, urn dazwischen einen 
Raum (S) mit einer hufeisenformigen Anordnung 
als zweiten Raumabschnitt (S) zu begrenzen, wo- 
bei die den ersten Raumabschnitt (S') begrenzende 
Wand innen in dem zweiten Raumabschnitt (S) an- 
geordnet ist. 

21. Radmotor, welcher an einem Objekt mit einem Ob- 
jektkorper install ierbar ist und aufweist: 



Anspruch 21 oder 22, wobei die Wand (6e) mit dem 
zweiten Gehause (6A) und dem Unterteilungsele- 
ment (6d) zusammenwirkt, urn dazwischen einen 
Raum (S) mit einer hufeisenformigen Anordnung 
5 als zweiten Raumabschnitt (S) zu begrenzen, wo- 

bei die den ersten Raumabschnitt (S') begrenzende 
Wand in dem zweiten Raumabschnitt (S) angeord- 
net ist. 

10 24. Motor mit einem Untersetzungsgetriebe, welches 
aufweist: 



einen Elektromotor (4) mit einem Stator (7) und 
einer Mehrzahl von Wicklungen (7d), die an 
15 dem Stator (7) gewickelt sind; 



ein Fahrzeug-Rad (3) mit einem inneren Um- 
fangsabschnitt, welcher einen zentralen Raum 
darin begrenzt; und 

20 

einen Elektromotor mit einem Untersetzungs- 
getriebe (5) nach Anspruch 12, wobei der Elek- 
tromotor (4) in dem zentralen Raum des Fahr- 
zeug-Rades (3) zum Erzeugen einer Rotations- 
leistung zum rotierenden Antreiben des Fahr- 25 
zeug-Rades angeordnet ist und das Unterset- 
zungsgetriebe (5) in dem zentralen Raum des 
Fahrzeug-Rades angeordnet ist; wobei das 
Gehause (6) an dem Objektkorper befestigt ist 
und die Ausgangswelle (9) antreibend mit dem 30 
Rad (3) verbunden ist, urn die Rotationslei- 
stung von dem Rotor (8) uber das Unterset- 
zungsgetriebe (5) an das Fahrzeug-Rad (3) zu 
ubertragen. 

35 

22. Radmotor nach Anspruch 21 , wobei der Elektromo- 
tor (4) einen burstenlosen Elektromotor mit einem 
Magnetrotor, welcher den Rotor (8) bildet, und eine 
Sensoreinrichtung (46) zum Abtasten einer Positi- 
on des Magnetrotors (8) aufweist; 40 
wobei mindestens ein Rad (5b,5c) mindestens ei- 
ner vorbestimmten Untersetzungsstufe des Unter- 
setzungsgetriebes (5) exzentrisch zu der Aus- 
gangswelle (9) und einer Drehwelle (19) angeord- 
net ist, welche das mindestens eine Rad der min- 45 
destens einen vorbestimmten Untersetzungsstufe 
stutzt, wobei das Unterteilungselement (6d) erste 
und zweite Flachen aufweist, die dem ersten bzw. 
zweiten Gehause (6B.6A) zugewandt sind, wobei 
das Unterteilungselement (6d) einen Befestigungs- 50 
abschnitt hat, welcher integral an seiner ersten Fla- 
che gebildet ist, an welcher die Sensoreinrichtung 
(46) in dem Gehause (6) befestigt ist, wobei das Un- 
terteilungselement (6d) einen Stutzabschnitt auf- 
weist, welcher integral an seiner zweiten Flache ge- 55 
bildet ist und die Drehwelle (1 9) stutzt. 

23. Radmotor mit einem Untersetzungsgetriebe nach 



ein Untersetzungsgetriebe (5); 

ein Gehause (6) mit einem ersten Gehause 
(6B), welches den Elektromotor (4) aufnimmt, 
einem zweiten Gehause (6A), welches das Un- 
tersetzungsgetriebe (5) aufweist, und einem 
Unterteilungselement (6d), welches zwischen 
dem ersten und dem zweiten Gehause (6B.6A) 
angeordnet ist und diese voneinander trennt, 
wobei das Unterteilungselement (6d) eine dem 
ersten GehSuse (6B) zugewandte Flache auf- 
weist, wobei eine Einrichtung (30) vorgesehen 
ist, urn das erste Gehause (6B), das Untertei- 
lungselement (6d) und das zweite Gehause 
(6A) in einem Kdrper zu befestigen; 

wobei das Unterteilungselement (6d) einen Be- 
festigungsabschnitt aufweist, welcher an einer 
Flache desselben gebildet ist, an welcher der 
Stator (7) des Elektromotors (4) an dem Ge- 
hause (6) befestigt ist, wobei der Befestigungs- 
abschnitt in Richtung des ersten Gehauses 
(6B) vorsteht; 

mindestens ein Halbleiter-Element (45a) zum 
Zufuhren elektrischen Stroms an die Wicklun- 
gen (7d), die an dem Stator (7) des Elektromo- 
tors (4) gewickelt sind, wobei mindestens ein 
Halbleiterelement (45a) jeweils eine Warme 
abgebende Oberflache hat; und 

eine Befestigungseinrichtung (66), welche das 
mindestens eine Halbleiterelement (45a) an ei- 
ner Stelle radial nach innen in dem Befesti- 
gungsabschnitt des Unterteilungselements 
(6d) auf eine solche Weise befestigt, daR die 
Warme abgebende Flache des mindestens ei- 
nen Halbleiterelements (45a) in dichtem Kon- 
takt mit der Flache des Unterteilungselements 
(6d) steht, welches dem ersten Gehause (6B) 
zugewandt ist. 
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25. Motor mit einem Untersetzungsgetriebe nach An- 
spaich 24, mit einer Schaltungsplatte (45), welche 
in einem Raum angeordnet ist, welcher zwischen 
dem Unterteilungselement (6d) und dem Elektro- 
motor (4) begrenzt ist und die Wicklungen (7d), die 5 
an dem Stator (7) miteinander gewickelt sind, ver- 
bindet, wobei das mindestens eine Halbleiterele- 
ment (45a) an der Schaltungsplatte (45) befestigt 
ist. 

10 

26. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 25, wobei die Befestigungseinrichtung (66) 
eine Einrichtung beinhaltet, welche das mindestens 
eine Halbleiterelement (45a) zwischen der Schal- 
tungsplatte (45) und dem Unterteilungselement *5 
(6d) sicher halt. 

27. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 25 oder 26, wobei der Elektromotor (4) einen 
burstenlosen Elektromotor mit einem Magnetrotor 20 
aufweist, welcher den Rotor (8) bildet, wobei das 
mindestens eine Halbleiterelement (45a) an der 
Stelle radial nach innen in dem Befestigungsab- 
schnitt des Unterteilungselements (6d) so angeord- 
net ist, daft mindestens Teil der Warme abgeben- 25 
den Flache des mindestens einen Halbleiterele- 
ments (45a), welches in dichtem Kontakt mit der 
Flache des Unterteilungselements (6d), welche 
dem ersten Gehause (6B) gegenuberiiegt, gehalten 

ist, in einem Bereich gegenuberliegend zu dem Ma- 30 
gnetrotor (8) des Elektromotors (4) angeordnet ist. 

28: Motor mit einem Untersetzungsgetriebe nach An- 
spruch 27 mit einer Ausgangswelle (9), die uber das 
Untersetzungsgetriebe (5) mit dem Rotor (8) ver- 35 
bunden ist, um durch diesen rotierend angetrieben 
zu werden, wobei das mindestens eine Halbleiter- 
element (45a) eine Mehrzahl von Halbleiterelemen- 
ten (45a) aufweist, welche radial um die Ausgangs- 
welle (9) des Rotors (8) angeordnet sind. 40 

29. Radmotor, welcher an einem Objekt mit einem Ob- 
jektkdrper installierbar ist, und aufweist: 

ein Fahrzeug-Rad (3) mit einem inneren Um- 45 
fangsabschnitt, welcher darin einen zentralen 
Raum begrenzt; und 

einen Elektromotor mit einem Untersetzungs- 
getriebe (5) nach Anspruch 24, wobei der Elek- 50 
tromotor (4) in dem zentralen Raum des Fahr- 
zeug-Rades (3) angeordnet ist, um eine Rota- 
tionsleistung zum rotierenden Antreiben des 
Fahrzeug-Rades (3) zu erzeugen, wobei der 
Elektromotor (4) einen Rotor (8) und eine Aus- 55 
gangswelle (9) aufweist, wobei der Stator (7) 
einen inneren Umfang hat, welcher darin einen 
zentralen Raum begrenzt, wobei der Rotor (8) 



rotierend in dem zentralen Raum des Stators 
(7) befestigt ist, um die Rotationsleistung wah- 
rend dessen Rotation zu erzeugen; 

wobei das Gehause (6) an dem Objektkorper 
befestigt ist und die Ausgangswelle (9) antrei- 
bend mit dem Fahrzeug-Rad (3) verbunden ist, 
um die Drehleistung von dem Rotor (8) uber 
das Untersetzungsgetriebe an das Fahrzeug- 
Rad (3) zu ubertragen. 

30. Motor mit einem Untersetzungsgetriebe, welcher 
aufweist: 

einen Elektromotor (4) mit einem Stator (7) und 
einer Mehrzahl an Wicklungen (7d), welche an 
dem Stator (7) gewickelt sind; 

ein Untersetzungsgetriebe (5); 

ein Gehause (6), welches ein erstes Gehause 
(6B), in welchem der Elektromotor (4) unterge- 
bracht ist und eine Endflache aufweist, ein 
zweites Gehause (6A), in welchem das Unter- 
setzungsgetriebe (5) untergebracht ist, und ein 
Unterteilungselement (6d), welches zwischen 
dem ersten und dem zweiten Gehause (6B.6A) 
angebracht ist und diese voneinander trennt, 
wobei das Unterteilungselement (6d) eine Fla- 
che aufweist, die dem ersten Gehause (6B) zu- 
gewandt ist, wobei eine Einrichtung (30) vorge- 
sehen ist, um das erste Gehause (6B), das Un- 
terteilungselement (6d) und das zweite Gehau- 
se (6A) in einem Korper zusammen zu befesti- 
gen; 

elektrische Stromleitungen (69) zum Zufuhren 
von elektrischem Strom von einer extern von 
dem Gehause (6) vorgesehenen Stromquelle; 

wobei das Unterteilungselement (6d) einen Be- 
festigungsabschnitt hat, welcher an seiner 
Oberflache gebildet ist, an welchem der Stator 
(7) des Elektromotors (4) an dem Gehause (6) 
befestigt ist, wobei der Befestigungsabschnitt 
in Richtung des ersten Gehauses (6B) vorsteht; 

eine Verbindungseinrichtung, welche in einem 
zwischen dem Unterteilungselement (6d) und 
dem Elektromotor (4) begrenzten Raum ange- 
ordnet ist, um die Wicklungen (7d), die an dem 
Stator (7) gewickelt sind, und die elektrischen 
Stromleitungen (69) zu verbinden; 

eine Fuhrungsleitungs-Durchgangseinrich- 
tung, die sich durch den Befestigungsabschnitt 
des Unterteilungselements (6d) und das erste 
Gehause (6B) erstreckt, wobei die Fuhrungs- 
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leitungs-Durchgangseinrichtung die elektri- 
schen Stromleitungen (69) durch diese hin- 
durchfuhrt und urn zu ermoglichen, daft die 
elektrische Stromleitung (69) von der Endfla- 
che des ersten Gehauses (6B) nach aufierhalb 5 
des Gehauses (6) gezogen wird; und 

eine Herausgleit-Vertiinderungseinrichtung 
zum Verhindern, dafc die elektrische Stromlei- 
tung (69) aus der Fuhrungsleitungs-Durch- 10 
gangseinrichtung herausgleitet. 

31. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 30, mit einer Schaltungsplatte (45), welche 

in einem zwischen dem Unterteilungselement (6d) 15 
und dem Elektromotor (4) an einer Stelle radial 
nach innen des Befestigungsabschnitts des Unter- 
teilungselements (6d) begrenzten Raum angeord- 
net ist, wobei die Schaltungsplatte (45) die an dem 
Stator (7) gewickelten Wicklungen (7d) miteinander 20 
verbindet, und mindestens einem Halbleiterele- 
ment (45a), welches an der Schaltungsplatte (45) 
befestigt ist, urn elektrischen Strom von der elektri- 
schen Stromleitung (69) in einen Treiberstrom urn- 
zuwandeln und den Treiberstrom an die an dem 25 
Stator (7) gewickelten Wicklungen (7d) zuzufuhren, 
wobei die Schaltungsplatte (45) und das Halbleiter- 
element (45a) die Verbindungseinrichtung bilden. 

32. Motor mit einem Untersetzungsgetriebe nach An- 30 
spruch 31 , wobei das Gehause (6) eine Wand (6e) 
beinhaltet, die integral an dem zweiten Gehause 
(6A) und/oder dem Unterteilungselement (6d) ge- 
bildet ist und einen zweiten Raumabschnitt (S) zwi- 
schen dem zweiten Gehause (6A) und dem Unter- 35 
teilungselement (6d) begrenzt, wobei der zweite 
Raumabschnitt (S) von einem ersten Raumab- 
schnitt (S') des zweiten Gehauses (6A) getrennt ist, 

in welchem das Untersetzungsgetriebe (5) ange- 
ordnet ist, und wobei eine Steuerschaltung (43) in 40 
dem zweiten Raumabschnitt (S) untergebracht ist, 
um das mindestens eine Halbleiterelement (45a) zu 
steuern. 

33. Motor mit einem Untersetzungsgetriebe nach An- 45 
spruch 30 oder 31 , wobei der Elektromotor (4) einen 
burstenlosen Elektromotor mit einem Magnetrotor, 
welcher den Rotor (8) bildet, aufweist, wobei das 
mindestens eine Halbleiterelement (45a)jeweils ei- 
ne Warme abgebende Flache hat; 50 

wobei der Motor (4) eine Befestigungseinrich- 
tung beinhaltet, welche das mindestens eine 
Halbleiterelement (45a) an einer Stelle radial 
innerhalb des Befestigungsabschnitts des Un- 55 
terteilungselements (6d) so befestigt, dafc die 
Warme abgebende Flache des mindestens ei- 
nen Halbleiterelements (45a) in dichtem Kon- 



takt mit der Flache des Unterteilungselements 
(6d) gehalten ist, welches dem ersten Gehause 
(6B) zugewandt ist, wobei die Befestigungsein- 
richtung eine Einrichtung beinhaltet, welche 
das mindestens eine Halbleiterelement (45a) 
sicher zwischen dem Schaltbrett (45) und dem 
Unterteilungselement (6d) halt; 

wobei das mindestens eine Halbleiterelement 
(45a) an der genannten Stelle radial nach innen 
in dem Befestigungsabschnitt des Untertei- 
lungselements (6d) so angeordnet ist, dali min- 
destens ein Teil der Warme abgebenden Fla- 
che des mindestens einen Halbleiterelements 
(45a), welches in dichtem Kontakt mit der Fla- 
che des dem ersten Gehause (6B) gegentiber- 
liegenden Unterteilungselements (6d) gehalten 
ist, in einem Bereich entgegengesetzt zu dem 
Magnetrotor (8) des Elektromotors (4) ange- 
ordnet ist. 

34. Motor mit einem Untersetzungsgetriebe nach An- 
spruch 33 mit einer Ausgangswelle (9), die uber das 
Untersetzungsgetriebe (5) mit dem Rotor (8) ver- 
bunden ist, um rotierend durch dieses angetrieben 
zu werden, wobei das mindestens eine Halbleiter- 
element (45a) eine Mehrzahl von Halbleiterelemen- 
ten (45a) aufweist, welche radial um die Ausgangs- 
welle (9) des Rotors (8) angeordnet sind. 

35. Radmotor, welcher an einem Objekt mit einem Ob- 
jektkorper install iert werden kann, und aufweist: 

ein Fahrzeug-Rad (3) mit einem inneren Um- 
fangsabschnitt, welcher darin einen zentralen 
Raum begrenzt; und 

einen Elektromotor mit einem Untersetzungs- 
getriebe (5) nach Anspruch 30, wobei der Elek- 
tromotor (4) in dem zentralen Raum des Fahr- 
zeug-Rades (3) zum Erzeugen einer Rotations- 
leistung zum rotierenden Antreiben des Fahr- 
zeug-Rades (3) angeordnet ist, wobei der Elek- 
tromotor (4) einen Rotor (8) und eine Aus- 
gangswelle (9) hat, wobei der Stator (7) einen 
inneren Umfang hat, welcher darin einen zen- 
tralen Raum definiert, wobei der Rotor (8) ro- 
tierend in dem zentralen Raum des Stators (7) 
zum Erzeugen einer Rotationsleistung wah- 
rend dessen Rotation angeordnet ist; 

wobei das Gehause (6) an dem Objektkorper 
befestigt ist und die Ausgangswelle (9) treibend 
mit dem Fahrzeug-Rad (3) zum Obertragen der 
Rotationsleistung von dem Rotor (8) uber das 
Untersetzungsgetriebe (5) an das Fahrzeug- 
Rad (3) verbunden ist. 



23 



45 



EP 0 697 759 B1 



46 



Revendications 

1 . Moteur avec engrenage reducteur, comprenant : 

un moteur electrique (4) pour produire une 5 
puissance de sortie en rotation ; et un engrena- 
ge reducteur (5) ayant une pluralite d'engrena- 
ges comprenant un engrenage d'etage final 
(5d) ayant un trou debouchant axial qui y est 
forme en relation coaxiale avec un axe de ro- io 
tation dudit engrenage d'etage final (5d) ; ledit 
moteur electrique (4) comprenant un logement 

(6) ayant des portions extremes opposees, un 
stator (7) fixe audit logement (6) et ayant une 
peripherie interne y definissant un espace cen- *5 
tral, un rotor (8) monte en rotation dans ledit 
espace central dudit stator (7), pour produire 
ladite puissance de sortie en rotation pendant 

sa rotation, ledit rotor (8) ayant un trou debou- 
chant axial (8a) qui y est forme en relation 20 
coaxiale avec un axe de rotation dudit rotor (8), 
un arbre de sortie (9) raccorde par le biais dudit 
engrenage reducteur (5) au rotor (8) de facon 
a etre entratne en rotation pour produire ladite 
puissance de sortie en rotation depuis ledit ro- 25 
tor (8) a travers ledit engrenage reducteur (5) ; 
ledit logement (6) comprenant un premier boT- 
tier (6B) ayant une portion extreme formant une 
des dites portions extremes opposees dudit lo- 
gement (6) et logeant ledit moteur electrique 30 
(4), un deuxieme boTtier (6A) ayant une portion 
extreme formant I'autre desdites portions extre- 
mes opposees dudit logement (6) et logeant le- 
dit engrenage reducteur (5), et un element de 
separation (6d) interpose entre lesdits premier 35 
et deuxieme boTtiers (6B, 6A) et les separant 
Tun de I'autre, ledit element de separation (6d) 
ayant un trou debouchant axial (6f) et une por- 
tion de montage (6d f ) par laquelle ledit stator 

(7) dudit moteur electrique (4) est fixe audit lo- <o 
gement (6), dans lequel des moyens (30) sont 
prevus pour fixer ensemble ledit premier boTtier 
(6B), ledit element de separation (6d) et ledit 
deuxieme boTtier (6A) en un corps ; 

ledit arbre de sortie (9) etant monte de facon 45 
rigid e dans, et s'etendant a travers, ledit trou 
debouchant axial dudit engrenage d'etage final 
(5d) dudit engrenage reducteur (5), ledit trou 
debouchant axial dudit element de separation 
(6d) et ledit trou debouchant axial dudit rotor so 

(8) , ledit arbre de sortie (9) etant supporte en 
rotation par ladite portion extreme dudit premier 
boitier (6B) et ladite portion extreme dudit 
deuxieme boTtier (6A) d'une facon qui est hors 

de contact avec ledit trou debouchant axial du- 55 
dit rotor (8). 

2. Moteur avec engrenage reducteur selon la reven- 



dication 1 , comprenant des moyens de palier (1 3a, 
13b) supportant en rotation ledit rotor (8) sur ledit 
arbre de sortie (9). 

3. Moteur avec engrenage reducteur selon la reven- 
dication 1, dans lequel ledit moteur electrique (4) 
comprend un moteur electrique sans balais ayant 
un rotor magnetique formant ledit rotor, et des 
moyens formant capteur (46) pour detecter une po- 
sition dudit rotor magnetique ; 

ledit engrenage reducteur (5) ayant au moins 
un engrenage (5b, 5c) d'au moins un etage de 
reduction predetermine dispose de facon ex- 
centrique par rapport audit arbre de sortie (9), 
et un arbre rotatif (1 9) supportant ledit au moins 
un engrenage, dudit au moins un etage de re- 
duction predetermine ; 

ledit element de separation (6d) ayant des pre- 
miere et deuxieme surfaces faisant face aux 
dits premier et deuxieme boTtiers (6B, 6 A) res- 
pectivement, et ayant une premiere portion de 
montage formee d'une seule piece sur sa dite 
premiere surface, ladite premiere portion de 
montage formant ladite portion de montage du- 
dit stator (7) dudit moteur electrique (4), et une 
deuxieme portion de montage formee d'une 
seule piece sur sa dite premiere surface, par 
laquelle lesdits moyens formant capteur (46) 
sont montes dans ledit logement (6), ledit ele- 
ment de separation (6d) ayant une portion de 
support formee d'une seule piece sur sa dite 
deuxieme surface et supportant ledit arbre ro- 
tatif (19). 

4. Moteur avec engrenage reducteur selon la reven- 
dication 3, comprenant une paroi (6e) formee d'une 
seule piece sur au moins un dudit deuxieme boTtier 
(6A) et dudit element de separation (6d) et definis- 
sant une deuxieme portion d'espace (S) entre ledit 
deuxieme boTtier (6A) et ledit element de separation 
(6d), ledit espace (S) etant separe d'une premiere 
portion d'espace (S') dudit deuxieme boTtier (6A) 
dans laquelle ledit engrenage reducteur (5) est 
agence, et un circuit de commande loge dans ladite 
deuxieme portion d'espace (S), pour entraTner ledit 
moteur electrique (4). 

5. Moteur avec engrenage reducteur selon la reven- 
dication 4, ou ladite deuxieme portion d'espace (S) 
a une configuration en forme de fer a cheval, et ledit 
premier espace (S') loge ledit arbre de sortie (9) ain- 
si que ledit engrenage reducteur (5). 

6. Moteur de roue pouvant etre installe sur un objet 
ayant un corps d'objet, comprenant : 

une roue (3) ayant une portion peripherique in- 
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terne y definissant un espace central ; 
et 

un moteur electrique avec un engrenage reduc- 
teur (5) selon la revendication 1 , le moteur elec- 
trique (4) etant agence dans ledit espace cen- 5 
tral de ladite roue (3), pour produire une puis- 
sance de sortie en rotation pour entramer en 
rotation ladite roue et I'engrenage reducteur (5) 
etant agence dans ledit espace central de ladite 
roue ; 10 
dans lequel ledit logement (6) est fixe audit 
corps d'objet et ledit arbre de sortie (9) est rac- 
corde en entralnement a ladite roue (3) pour 
transmettre ladite puissance de sortie en rota- 
tion depuis ledit rotor (8) a ladite roue (3) par le *5 
biais dudit engrenage reducteur (5). 

Moteur avec engrenage reducteur, comprenant : 

un moteur electrique (4) pour produire une 20 
puissance de sortie en rotation ; 
un engrenage reducteur (5) ; 
ledit moteur electrique (4) comprenant un loge- 
ment (6), un stator (7) fixe audit logement (6) 
et ayant une peripheric interne y definissant un 25 
espace central, un rotor (8) monte en rotation 
dans ledit espace central dudit stator (7), pour 
produire ladite puissance de sortie en rotation 
pendant sa rotation, et un arbre de sortie (9) 
raccorde; par le biais dudit engrenage reduc- 30 
teur (5), audit rotor (8) de facon a etre entraine . 
en rotation, pour produire ladite puissance de 
sortie en rotation depuis ledit rotor (8) par le 
biais dudit engrenage reducteur (5) ; et 
un circuit electrique (43) agence dans ledit lo- .35 
gement (6) en meme temps que ledit moteur 
electrique (4), pour entramer ledit moteur elec- 
trique (4) ; 

dans lequel ledit engrenage reducteur (5) com- 
prend un engrenage d'etage final (5d) ayant un 40 
trou debouchant axial qui y est forme en rela- 
tion coaxiale avec un axe de rotation dudit en- 
grenage d'etage final (5d), et au moins un 
moyen d'engrenage de reduction (5b, 5c), in- 
terpose entre ledit rotor (8) et ledit engrenage 45 
d'etage final (5d) et dispose de facon excentri- 
que par rapport audit arbre de sortie (9) ; 
ledit logement (6) comprenant un premier Dot- 
tier (6B) logeant ledit moteur electrique (4), un 
deuxieme boitier (6A) logeant ledit engrenage 50 
reducteur (5), et un element de separation (6d) 
interpose entre lesdits premier et deuxieme 
boTtiers (6B, 6A) et les separant Tun de I'autre, 
et y definissant un espace de reception ayant 
une forme de cercle concentrique par rapport 55 
audit arbre de sortie (9), ledit espace de recep- 
tion comprenant une premiere portion d'espace 
(S') logeant ledit arbre de sortie (9) dudit moteur 



electrique (4) et ledit au moins moyen d'engre- 
nage de reduction (5b, 5c), dudit engrenage re- 
ducteur (5), et une deuxieme portion d'espace 
(S) logeant ledit circuit electrique (43), dans le- 
quel des moyens (30) sont prevus pour fixer en- 
semble ledit premier boTtier (6B), ledit element 
de separation (6d) et ledit deuxieme boitier (6A) 
en un corps. 

8. Moteur avec engrenage reducteur selon la reven- 
dication 7, dans lequel ledit arbre de sortie (9) 
s'etend a travers ledit element de separation (6d) et 
est fixe de facon rigide dans, et s'etend a travers, 
ledit trou debouchant axial dudit engrenage d'etage 
final (5d) dudit engrenage reducteur (5), ledit arbre 
de sortie (9) etant supporte en rotation par ledit pre- 
mier boitier (6B) et ledit deuxieme boitier (6A). 

9. Moteur avec engrenage reducteur selon la reven- 
dication 7, dans lequel ledit logement (6) comprend 
une paroi (6e) formee d'une seule piece sur au 
moins un dudit deuxieme boitier (6A) et dudit ele- 
ment de separation (6d) et definit ladite deuxieme 
portion d'espace (S) entre ledit deuxieme boitier 
(6A) et ledit element de separation (6d), ladite 
deuxieme portion d'espace (S) etant separee de la- 
dite premiere portion d'espace (S') logeant ledit au 
moins un moyen d'engrenage de reduction, ledit cir- 
cuit electrique comprenant un circuit d'entrame- 
ment (45) pour entrainer ledit moteur electrique (4), 
et un circuit de commande (43) pour commander 
ledit circuit d'entrainement, au moins ledit circuit de 
commande (43) etant agence dans ladite deuxieme 
portion d'espace (S). 

10. Moteur avec engrenage reducteur selon la reven- 
dication 9, dans lequel ledit moteur electrique (4) 
comprend un moteur electrique sans balais ayant 
un rotor magnetique formant ledit rotor (8), et des 
moyens formant capteur (46) pour detecter une po- 
sition dudit rotor magnetique (8); 

ledit engrenage reducteur (5) ayant au moins un en- 
grenage (5b, 5c) d'au moins un etage de reduction 
predetermine dispose de facon excentrique par 
rapport audit arbre de sortie (9), et un arbre rotatif 
(19) supportant ledit au moins un engrenage dudit 
au moins un etage de reduction predetermine, ledit 
element de separation (6d) ayant des premiere et 
deuxieme surfaces faisant face aux dits premier et 
deuxieme boTtiers (6B, 6A) respectivement, ledit 
element de separation (6d) ayant une portion de 
montage formee d'une seule piece sur sa dite pre- 
miere surface, par laquelle lesdits moyens formant 
capteur (46) sont montes dans ledit logement (6), 
ledit element de separation (6d) ayant une portion 
de support formee d'une seule piece sur sa dite 
deuxieme surface et supportant ledit arbre rotatif 
(19). 
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11. Moteur avec engrenage reducteur selon la reven- 
dication 9 ou 10, dans lequel ladite paroi (6e) coo- 
pere avec ledit deuxieme boTtier (6A) et ledit ele- 
ment de separation (6d) pour definir entre eux un 
espace ayant une configuration en forme de fer a 5 
cheval en tant que dite deuxieme portion d'espace 
(S), ladite paroi definissant une portion d'espace si- 
tuee a I'interieur de ladite deuxieme portion d'espa- 
ce (S) en tant que dite premiere portion d'espace 
(S'). 10 

12. Moteur avec engrenage reducteur, comprenant : 

un moteur electrique (4) pour prod u ire une 
puissance de sortie en rotation, ledit moteur 15 
electrique (4) ayant un arbre de sortie (9) et un 
logement (6); 

un engrenage reducteur (5) ; 
ledit arbre de sortie (9) etant raccorde audit en- 
grenage reducteur (5), pour produire une puis- 20 
sance de sortie en rotation depuis ledit moteur 
electrique (4), transmise a travers ledit engre- 
nage reducteur (5) ; 

ledit logement (6) comprenant un premier boT- 
tier (6B) logeant ledit moteur electrique (4), un 25 
deuxieme boTtier (6A) logeant ledit engrenage 
reducteur (5), et un element de separation (6d) 
interpose entre lesdits premier et deuxieme 
boTtiers (6B, 6A) et les separant I'un de I'autre,- 
dans lequel des moyens (30) sont prevus pour 30 
fixer ensemble ledit premier boTtier (6B),< ledit 
element de separation (6d) et ledit deuxieme 
boTtier (6A) en un corps ; ledit arbre de sortie 
(9) dudit moteur electrique (4) s'etendant a tra- 
vers ledit element de separation (6d)"et etant 35 
supporte en rotation par lesdits premier et 
deuxieme boTtiers (6B, 6A) ; 
ledit logement (6) comprenant une paroi (6e) 
formee d'une seule piece surau moins un dudit 
deuxieme boTtier (6A) et dudit element de se- 40 
paration (6d) et definissant une deuxieme por- 
tion d'espace (S) entre ledit deuxieme boTtier 
(6A) et ledit element de separation (6d), ladite 
deuxieme portion d'espace (S) etant separee 
d'une premiere portion d'espace (S') dudit 45 
deuxieme boTtier (6A) dans laquelle est agence 
ledit engrenage reducteur (5) ; et 
un circuit electrique comprenant un circuit d'en- 
traTnement (45) pour entraTner ledit moteur 
Electrique (4), et un circuit de commande (43) 50 
pour commander ledit circuit d'entraTnement, 
au moins ledit circuit de commande dudit circuit 
electrique etant agence dans ladite deuxieme 
portion d'espace (S). 

55 

13. Moteur avec engrenage reducteur selon la reven- 
dication 12, dans lequel ledit moteur electrique (4) 
comprend moteur electrique sans balais ayant un 



rotor magnetique formant ledit rotor (8), et des 
moyens formant capteur (46) pour detecter une po- 
sition dudit rotor magnetique(8) ; 

ledit engrenage reducteur (5) ayant au moins 
un engrenage (5b, 5c) d'au moins un etage de re- 
duction predetermine dispose de facon excentrique 
par rapport audit arbre de sortie (9), et un arbre ro- 
tatif (19) supportant ledit au moins un engrenage 
dudit au moins un etage de reduction predetermine, 
ledit element de separation (6d) ayant des premiere 
et deuxieme surfaces faisant face aux dits premier 
et deuxieme boTtiers (6B, 6A) respectivement, ledit 
element de separation (6d) ayant une portion de 
montage formee d'une seule piece sur sa dite pre- 
miere surface, par laquelle desdits moyens formant 
capteur (46) sont montes dans ledit logement (6), 
ledit element de separation (6d) ayant une portion 
de support formee d'une seule piece sur sa dite 
deuxieme surface et supportant ledit arbre rotatif 
(19). 

14. Moteur avec engrenage reducteur selon la reven- 
dication 12 ou 13, dans lequel ladite paroi (6e) coo- 
pere avec ledit deuxieme boTtier (6A) et ledit ele- 
ment de separation (6d) pour definir entre eux un 
espace ayant une configuration en forme de fer a 
cheval en tant que dite deuxieme portion d'espace 
(S) et ladite premiere portion d'espace (S') situee a 
I'interieur de ladite deuxieme portion d'espace, la- 
dite deuxieme portion d'espace (S) logeant ledit cir- 
cuit de commande (43), ladite premiere portion 
d'espace logeant ledit arbre de sortie (9) et ledit en- 
grenage reducteur (5). 

15. Moteur de roue pouvant etre installe sur un objet 
ayant un corps d'objet, comprenant : 

une roue (3) ayant une portion peripherique in- 
terne y definissant un espace central; et 
un moteur electrique avec un engrenage reduc- 
teur (5) selon la revendication 7, le moteur elec- 
trique (4) etant agence dans ledit espace cen- 
tral de ladite roue (3), pour produire une puis- 
sance de sortie en rotation pour entraTner en 
rotation ladite roue et I'engrenage reducteur (5) 
etant agence dans ledit espace central de ladite 
roue ; 

dans lequel ledit logement (6) est fixe audit 
corps d'objet et ledit arbre de sortie (9) est rac- 
corde en entraTnement a ladite roue (3) pour 
transmettre ladite puissance de sortie en rota- 
tion depuis ledit rotor (8) a ladite roue (3) par le 
biais dudit engrenage reducteur (5). 

16. Moteur de roue selon la revendication 15, dans le- 
quel ledit engrenage reducteur (5) comprend un en- 
grenage d'etage final (5d) ayant un trou debouchant 
axial qui y est forme en relation coaxiale avec un 
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axe de rotation dudit engrenage d'etage final (5d), 
et au moins un moyen d'engrenage de reduction 
(5b, 5c), interpose entre ledit rotor (8) et ledit engre- 
nage d'etage final (5d) et dispose de facon excen- 
trique par rapport audit arbre de sortie (9), ledit au 5 
moins un moyen d'engrenage de reduction, dudit 
engrenage reducteur (5) etant agence dans ladite 
deuxieme portion d'espace (S'). 

17. Moteur de roue selon la revendication 16, dans le- *o 
quel ledit arbre de sortie (9) s'etend a travers ledit 
element de separation (6d) et est monte de facon 
rigide dans, et s'etend a travers, ledit trou debou- 
chant axial dudit engrenage d'etage final (5d) dudit 
engrenage reducteur (5), ledit arbre de sortie (9) 15 
etant supporte en rotation par ledit premier bottier 
(6B) et ledit deuxieme boTtier (6A). 

18. Moteur de roue selon la revendication 15, dans le- 
quel ledit arbre de sortie (9) s'etend a travers ledit 20 
element de separation (6d) et est supporte en rota- 
tion par ledit premier boltier (6B) et ledit deuxieme 
boTtier (6A) ; 

ledit logement (6) comprenant une paroi (6e) 25 
formee d'une seule piece sur au moins un dudit 
deuxieme bottier (6A) et dudit element de se- 
paration (6d) et definissant ladite deuxieme 
portion d'espace (S) entre ledit deuxieme boT- 
tier (6A) et ledit element de separation (6d), la- 30 
dite deuxieme portion d'espace (S) etant sepa- 
ree de ladite premiere portion d'espace (S*) lo- 
geant ledit engrenage reducteur (5) ; 
ledit circuit electrique comprenant un circuit 
d'entraTnerhent (45) pour entrainer ledit moteur 35 
electrique (4), et un circuit de commande (43) 
pour commander ledit circuit d'entraTnement, 
au moins ledit circuit de commande (43) etant 
agence dans ladite deuxieme portion d'espace 
(S). 40 

19. Moteur de roue selon la revendication 18, dans le- 
quel ledit moteur electrique (4) comprend un moteur 
electrique sans balais ayant un rotor magnetique 
forma nt ledit rotor (8), et des moyens forma nt cap- 45 
teur (46) pour detecter une position dudit rotor ma- 
gnetique (8) ; 

ledit engrenage reducteur (5) ayant au moins 
un engrenage (5b, 5c) d'au moins un etage de re- 
duction predetermine dispose de facon excentrique 50 
par rapport audit arbre de sortie (9), et un arbre ro- 
tatif (19) supportant ledit au moins un engrenage, 
dudit au moins un etage de reduction predetermine, 
ledit element de separation (6d) ayant des premiere 
et deuxieme surfaces faisant face aux dits premier 55 
et deuxieme boitiers (6B, 6A) respectivement, ledit 
element de separation (6d) ayant une portion de 
montage formee d'une seule piece sur sa dite pre- 



miere surface, par laquelle lesdits moyens formant 
capteur (46) sont montes dans ledit logement (6), 
ledit element de separation (6d) ayant une portion 
de support formee d'une seule piece sur sa dite 
deuxieme surface et supportant ledit arbre rotatif 
(19). 

20. Moteur de roue avec un engrenage reducteur selon 
la revendication 18 ou 19, dans lequel ladite paroi 
(6e) coopere avec ledit deuxieme boTtier (6A) et le- 
dit element de separation (6d) pour definir entre eux 
un espace (S) ayant une configuration en forme de 
fer a cheval en tant que dite deuxieme portion d'es- 
pace (S), ladite paroi definissant ladite premiere 
portion d'espace (S') situee a I'interieur de ladite 
deuxieme portion d'espace (S). 

21. Moteur de roue pouvant etre installe sur un objet 
ayant un corps d'objet, comprenant : 

une roue (3) ayant une portion peripherique in- 
terne y definissant un espace central ; 
et 

un moteur electrique avec un engrenage reduc- 
teur (5) selon la revendication 12, le moteur 
electrique (4) etant agence dans ledit espace 
central de ladite: roue (3) pour produire une 
puissance de sortie en rotation pour entrainer 
en rotation ladite roue et I'engrenage reducteur 
(5) etant agence dans ledit espace central de 
ladite roue ; 

dans lequel ledit logement (6) est fixe audit 
corps d'objet et ledit arbre de sortie (9) est rac- 
corde en entrainement a ladite roue (3) pour 
transmettre ladite puissance de sortie en rota- 
tion depuis ledit rotor (8) a ladite roue (3) par le 
biais dudit engrenage reducteur (5). 

22. Moteur de roue selon la revendication 21 , dans le- 
quel ledit moteur electrique (4) comprend un moteur 
electrique sans balais ayant un rotor magnetique 
formant ledit rotor (8), et des moyens formant cap- 
teur (46) pour detecter une position dudit rotor ma- 
gnetique (8) ; 

ledit engrenage reducteur (5) ayant au moins un en- 
grenage (5b t 5c) d'au moins un etage de reduction 
predetermine dispose de facon excentrique par 
rapport audit arbre de sortie (9), et un arbre rotatif 
(19) supportant ledit au moins un engrenage, dudit 
au moins un etage de reduction predetermine, ledit 
element de separation (6d) ayant des premiere et 
deuxieme surfaces faisant face aux dits premier et 
deuxieme boitiers (6B, 6A) respectivement, ledit 
element de separation (6d) ayant une portion de 
montage formee d'une seule piece sur sa dite pre- 
miere surface, par laquelle lesdits moyens formant 
capteur (46) sont montes dans ledit logement (6), 
ledit element de separation (6d) ayant une portion 
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de support formee d'une seule piece sur sa dite 
deuxieme surface et supportant ledit arbre rotatif 
(19). 

23. Moteur de roue avec engrenage reducteur selon la 5 
revendication 21 ou 22, dans lequel ladite paroi (6e) 
coopere avec ledit deuxieme boTtier (6A) et ledit ele- 
ment de separation (6d) pour definir entre eux un 
espace (S) ayant une configuration en forme de fer 

a cheval en tant que dite deuxieme portion d'espace 10 
(S), ladite paroi definissant ladite premiere portion 
d'espace (S') situee a I'interieur de ladite deuxieme 
portion d'espace (S). 

24. Moteur avec engrenage reducteur, comprenant : 15 

un moteur electrique (4) ayant un stator (7), et 
une pluralite d'enroulements (7d) enroules sur 
ledit stator (7) ; 

un engrenage reducteur (5) ; 20 
un logement (6) comprenant un premier boltier 
(6B) logeant ledit moteur electrique (4), un 
deuxieme boltier (6A) logeant ledit engrenage 
reducteur (5), et un element de separation (6d) 
interpose entre lesdits premier et deuxieme 25 
boTtiers (6B, 6A) et les separant Tun de I'autre, 
ledit element de separation (6d) ayant une sur- 
face faisant face audit premier boTtier (6B), 
dans lequel des moyens (30) sont prevus pour 
fixer ensemble ledit premier boTtier (6B), ledit 30 
element de separation (6d) et ledit deuxieme 
boTtier (6A) en un corps ; 
ledit element de separation (6d) ayant une por- 
tion de montage formee sur sa dite surface, par 
laquelie ledit stator (7) dudit moteur electrique 35 
(4) est fixe audit logement (6), ladite portion de 
montage etant projetee vers ledit premier boT- 
tier (6B) ; 

au moins un element a semi-conducteur (45a) 
pour foumir la puissance electrique aux dits en- *o 
roulements (7d) enroules sur ledit stator (7) du- 
dit moteur electrique (4), ledit au moins un ele- 
ment a semi-conducteur (45a) ayant chacun 
une surface rayonnant la chaleur ; et 
des moyens de montage (66) montant ledit au 45 
moins un element a semi-conducteur (45a) 
dans un emplacement situe a I'interieur, dans 
le sens radial, de ladite portion de montage du- 
dit element de separation (6d) d'une facon telle 
que ladite surface rayonnant la chaleur dudit au so 
moins un element a semi-conducteur (45a) f est 
maintenue en contact etroit avec ladite surface 
dudit element de separation (6d) faisant face 
audit premier boTtier (6B). 

55 

25. Moteur avec engrenage reducteur selon la reven- 
dication 24, comprenant une carte de circuit impri- 
me (45) agencee dans un espace defini entre ledit 



element de separation (6d) et ledit moteur electri- 
que (4) et connectant les uns aux autres lesdits en- 
roulements (7d) enroules sur ledit stator (7), ledit 
au moins un element a semi-conducteur (45a) etant 
monte sur ladite carte de circuit imprime (45). 

26. Moteur avec engrenage reducteur selon la reven- 
dication 25, dans lequel lesdits moyens de montage 
(66) comprennent des moyens retenant solidement 
ledit au moins un element a semi-conducteur (45a) 
entre ladite carte de circuit imprime (45) et ledit ele- 
ment de separation (6d). 

27. Moteur avec engrenage reducteur selon la reven- 
dication 25 ou 26, dans lequel ledit moteur electri- 
que (4) comprend un moteur electrique sans balais 
ayant un rotor magnetique formant ledit rotor (8), 
ledit au moins un element a semi-conducteur (45a) 
etant agence audit endroit a I'interieur, dans le sens 
radial, de ladite portion de montage dudit element 
de separation (6d) d'une telle facon qu'au moins 
une partie de ladite surface rayonnant la chaleur du- 
dit au moins un element a semi-conducteur (45a), 
maintenue en contact etroit avec ladite surface du- 
dit element de separation (6d) faisant face audit 
premier boTtier (6B), est situee a I'interieur d'une re- 
gion opposee audit rotor (8) dudit moteur electrique 
(4). 

28. Moteur avec engrenage reducteur selon la reven- 
dication 27, comprenant un arbre de sortie (9) rac- 
corde, par le biais dudit engrenage reducteur (5), 
audit rotor (8) de facon a etre entrain e en rotation, 
ledit au moins un element a semi-conducteur (45a) 
comprenant une pluralite d'elements a semi-con- 
ducteur (45a) agences radialement autour dudit ar- 
bre de sortie (9) dudit rotor (8). 

29. Moteur de roue pouvant etre installe sur un objet 
ayant un corps d'objet, comprenant : 

une roue (3) ayant une portion peripherique in- 
terne y definissant un espace central ; 
et 

un moteur electrique avec un engrenage reduc- 
teur (5) selon la revendication 24, le moteur 
electrique (4) etant agence dans ledit espace 
central de ladite roue (3), pour produire une 
puissance de sortie en rotation pour entrainer 
en rotation ladite roue (3), le moteur electrique 
(4) ayant un rotor (8) et un arbre de sortie (9), 
ledit stator (7) ayant une peripherie interne y 
definissant un espace central, ledit rotor (8) 
etant monte en rotation dans ledit espace cen- 
tral dudit stator (7) pour produire ladite puissan- 
ce de sortie en rotation pendant sa rotation ; 
dans lequel ledit logement (6) est fixe audit 
corps d'objet et ledit arbre de sortie (9) est rac- 
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corde en entramement a ladite roue (3) pour 
transmettre ladite puissance de sortie en rota- 
tion depuis ledit rotor (8) a ladite roue (3) par le 
biais dudit engrenage reducteur (5). 

5 

30. Moteur avec engrenage reducteur, comprenant : 

un moteur electrique (4) ayant un stator (7) et 
une pluralite d'enroulements (7d) enroules sur 
ledit stator (7) ; 10 
un engrenage reducteur (5) ; 
un logement (6) comprenant un premier Dottier 
(6B) logeant ledit moteur electrique (4) et ayant 
une surface extreme, un deuxieme boTtier (6A) 
logeant ledit engrenage reducteur (5), et un 15 
element de separation (6d) interpose entre les- 
dits premier et deuxieme boitiers (6B, 6A) et les 
separant Tun de I'autre, ledit element de sepa- 
ration (6d) ayant une surface faisant face audit 
premier boitier (6B), dans lequel des moyens 20 
sont prevus pour fixer ensemble ledit premier 
boitier (6B), ledit element de separation (6d) et 
ledit deuxieme boitier (6A) en un corps ; 
des lignes d'alimentation electriques (69) pour 
fournir I'alimentation electrique a partir d'une 25 
source electrique disposee a I'exterieur dudit 
logement (6) ; 

ledit element de separation (6d) ayant une por- 
tion de montage formee sur sa dite surface, par 
laquelle ledit stator (7) dudit moteur electrique 30 
(4) est fixe audit logement (6), ladite portion de 
montage etant projetee vers ledit premier boi- 
tier (6B); 

des moyens de raccordement agences a I'inte- 
rieur d'un espace defini entre ledit element de 35 
separation (6d) et ledit moteur electrique (4) 
pour le raccordement entre lesdits enroule- 
ments (7d) enroules sur ledit stator (7) et lesdi- 
tes lignes d'alimentation electriques (69) ; 
des moyens de passage de lignes conductrices *o 
s'etendant a travers ladite portion de montage 
dudit element de separation (6d) et ledit pre- 
mier boitier (6B), lesdits moyens de passage 
de lignes conductrices y faisant passer lesdites 
lignes d'alimentation electriques (69) et pour 45 
permettre a ladite ligne d'alimentation electri- 
que (69) d'etre tiree depuis ladite surface ex- 
treme dudit premier boitier (6B) vers I'exterieur 
dudit logement (6) ; et 

des moyens anti-glissement pour empecher la- 50 
dite ligne d'alimentation electrique (69) de glis- 
ser hors desdits moyens de passage de lignes 
conductrices. 

31. Moteur avec engrenage reducteur selon la reven- 55 
dication 30, comprenant une carte de circuit impri- 
me (45) agencee dans un espace defini entre ledit 
element de separation (6d) et ledit moteur electri- 



que (4) dans un endroit a I'interieur, dans le sens 
radial, de ladite portion de montage dudit element 
de separation (6d), ladite carte de circuit imprime 
(45) raccordant les uns aux autres lesdits enroule- 
ments (7d) enroules sur chaque stator (7), et au 
moins un element a semi-conducteur (45a) monte 
sur ladite carte de circuit imprime (45) pour convertir 
I'alimentation electrique provenant de la ligne d'ali- 
mentation electrique (69) en courant d'entraTne- 
ment et foumir ledit courant d'entralnement aux dits 
enroulements (7d) enroules sur ledit stator (7), la- 
dite carte de circuit imprime (45) et ledit element a 
semi-conducteur (45a) formant lesdits moyens de 
raccordement. 

32. Moteur avec engrenage reducteur selon la reven- 
dication 31 , ledit logement (6) comprenant une pa- 
roi (6e) formee d'une seule piece sur au moins un 
dudit deuxieme boitier (6A) et dudit element de se- 
paration (6d) et definissant une deuxieme portion 
d'espace (S) entre ledit deuxieme boTtier (6A) et le- 
dit element de separation (6d), ladite deuxieme por- 
tion d'espace (S) etant separee d'une premiere por- 
tion d'espace (S') dudit deuxieme boitier (6A) dans 
laquelle est agence ledit engrenage reducteur (5), 
et un circuit de commande (43) loge a I'interieur de 
ladite deuxieme portion d'espace (S), pour com- 
mander ledit au moins un element a semi-conduc- 
teur (45a). 

33. Moteur avec engrenage reducteur selon la reven- 
dication 30 ou 31, dans lequel ledit moteur electri- 
que (4) comprend un moteur electrique sans balais 
ayant un rotor magnetique formant ledit rotor (8), 
ledit au moins un element a semi-conducteur (45a) 
ayant chacun une surface rayonnant la chaleur ; le- 
dit moteur (4) comprenant des moyens de montage 
montant ledit au moins un element a semi-conduc- 
teur (45a) dans un emplacement situe a I'interieur, 
dans le sens radial, de ladite portion de montage 
dudit element de separation (6d) d'une facon telle 
que ladite surface rayonnant la chaleur dudit au 
moins un element a semi-conducteur (45a), est 
maintenue en contact etroit avec ladite surface du- 
dit element de separation (6d) faisant face audit 
premier boTtier (6B), lesdits moyens de montage 
comprenant des moyens retenant solidement ledit 
au moins un element a semi-conducteur (45a) entre 
ladite carte de circuit imprime (45) et ledit element 
de separation (6d) ; 

ledit au moins un element a semi-conducteur (45a) 
etant agence audit endroit a I'interieur, dans le sens 
radial, de ladite portion de montage dudit element 
de separation (6d) d'une maniere telle qu'au moins 
une partie de ladite surface rayonnant fa chaleur du- 
dit au moins un element a semi-conducteur (45a), 
retenue en contact etroit avec ladite surface dudit 
element de separation (6d) faisant face audit pre- 
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mier boTtier (6B), est situee a I'interieur d'une region 
opposee audit rotor magnetique (8) dudit moteur 
electrique (4). 

34. Moteur avec engrenage reducteur selon ia reven- 5 
dication 33, comprenant un arbre de sortie (9) rac- 
corde, par le biais dudit engrenage reducteur (5), 
audit rotor (8) de facon a etre entraine en rotation, 
ledit au moins un element a semi-conducteur (45a) 
comprenant une pluralite d'elements a semi-con- 10 
ducteur (45a) agences radialement autour dudit ar- 
bre de sortie (9) dudit rotor (8). 

35. Moteur de roue pouvant etre installe sur un objet 
ayant un corps d'objet, comprenant : 1$ 

une roue (3) ayant une portion peripherique in- 
terne y definissant un espace central ; 
et 

un moteur electrique avec un engrenage reduc- 20 
teur (5) selon la revendication 30, le moteur 
electrique (4) etant agence dans ledit espace 
central de ladite roue (3), pour produire une 
puissance de sortie en rotation pour entrainer 
en rotation ladite roue (3), le moteur electrique 25 
(4) ayant un rotor (8) et un arbre de sortie (9), 
ledit stator (7) ayant une peripherie interne y 
definissant un espace central, ledit rotor (8) 
etant monte en rotation dans ledit espace cen- 
tral dudit stator (7) pour produire ladite puissan- 30 
ce de sortie en rotation pendant sa rotation ; 
dans ledit logement (6) est fixe audit corps d'ob- 
jet et ledit arbre de sortie (9) est raccorde en 
entrainement a ladite roue (3) pour transmettre 
ladite puissance de sortie en rotation depuis le- 35 
dit rotor (8) a ladite roue (3) par le biais dudit 
engrenage reducteur (5). 
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FIG.l 
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FIG.2 
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FIG.3 




33 



EP 0 697 759 B1 



FIG.4 
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FIG.5 
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FIG. 6 
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FIG. 7 
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FIG. 8 
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